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Section 1 
Introduction 

This docbment summarizes pertinent information regarding historical and current 
operations and investigations prformed at the Phibro-Tech, Inc..(PTl) facility located 
in Santa Fe Springs, California. Environmental assessment activities were perf- 
at the facility in the late-1980s. and i: the early-1990s a RCRA Facility Investigatim 
(RFI) was performed in h\.o separate ph&. Ground\vater monitoring was fust 
performed at the Site in.1985. Quarterly groundwater monitoring is -tly 
on-going and has been performed since 1986 on primarily a quarterly bask 'lhr 
development of the Site Conceptual Xlodel (SCM) presented in this document wis 
requested by the California Department of Toxic Substanas Control (DISC). The 
intended use of the SCM is as a basis of mference for evaluating and selating an 
appropriate remedial approach for the vadose zone and affected aquifers Imderj,g 
the PTI facility. The following subsections discuss location, climak, e k e  and sEtivitia 
and operations at the subject site and nearby facilities Nearby water supply wells are 
also discussed in this sectian 

l*l Location 
The Phibro-Tech, Inc. @'TI) fadlity (Site) is located at 8851 Dice Road in 
Santa Fe Springs, Los Angeles County, California. It is situated tm approximately 
4.8 acres in an industrialized section of the city. Surrounding Pn directty to ttu nrth, 
west and east are other industrial complexes. Directly south of Fll are a set of railruad 
tracks, with additional ind&trial facilities south of the railroad t rack The nesnat 
residential neighborhood is approximately 1000 feet to the north. Sitebatiort is 
illustrated on Figure 1-1. Figures and tables are provided at the rear dea& sPclion 
where they are first discussed, with historical figures ahd tables providd in the 
appendices: 

15 Regional Setting 
The Site is located in the Santa Fe Springs Plain within Lhc coastal c la d . 
Los Angeld county, a slightly rolling plain that dips northeast towards the City d 
Whittier. The facility itself is lmated on fairly. flat land that slopes from ndheest b 
southwest. Elevations at the Site range from approximately 148 to 154 M abwe 
mean sea level (MSL) (WM; hfay 1992). 

The Site is located along the northeastern margin of the Central Block of the 
Los Angeles Basin. and on the Santa Fe Springs Alluvial PIain. 'Ihe Whittier Fauh 
zone, a pro&ent regional shucture, is located approximately three m i k  norhast. 
This fault zone comprises the northern boundary of the Central Block (USGS, 1965). 



1.4 Site History and Historical Operations 

1.3 Climate 
Climate in the vicinity of the facility is charactcriz~d as semi-arid..Mean temperature 
is 62 degrees Fahrenheit (OF), and recorded extremes in nearby areas range between 
18°F and 116°F. Average rainfall is 13 to 14 inches per year, occurring primarily 
behveen December and April (Clayton, 2002). The greatest amounts of precipitation 
occur during winter months in the form of rain, with little or no precipitation 
occurring during the summer months (CDM, May 1992). As indicated on Figure 4 
(Appendix.G), higher than normal precipitation occurred during the mid-1990s. The 
wind direction is predominately from the southwest (Clayton, 2002). 

Records indicate that the earliest use of the land was as a railroad switching station 
owned by Pacific Eledric Railway Company. From the late 1940s to the early 1950s, a 
foundry casting facility operated on the property. Pacific Western Chemical Company 
occupied the site from 1957 to 1960. On December 24,1959, Pacific Western Chemical 
Company changed its name to Southern California Chemical (SCC). In 1984, CP 
Chemicals, lnc. purchased the SCC facility and property. In 1994, the company 
changed its name to PhibreTech, Inc. (Pll). Pn is a New York Corporation 
headquartered in Fort Lee, New 3em7. . 

PTJ operates under hazardous waste facility RCRA permit 91-3-TS002, and e v e s  
various hazardous aqueous wastes and recyclable materials, mostly from the 
electronics and aerospam industries. PTl treats these substances to create usable new 
products that are sold. Examples of these products include plating solutions, 
brighteners, and conditioners. 'Ihese solutions typically contain copper, iron, 
ammonium fluoride, tin, lead, chromium, nickel, heavy metals, sulfates, chlorides and 
hydroxides. 

In 1988, USEPA performed an aerial photographic analysis of the Site spanning a 
44 year period (1945 through 1988). The analysis noted that in 1945 the area was 
occupied by a small power generating facility and bulk oil storage tanks. In 1953, lhe 
power facility was gone and a small unidentified industry was noted in the southeast 
corner of the Site. In 1959, the active chemical facility was first noted. Throughout the 
approximately -30 year period following 1959, the analysis noted a variety of process 
areas. horizontal and verlical tanks, drums storage, staining, a spoil pile, and unlined 
and lined containment ponds. The 1988 photograph indicated that several 
impoundments in the Coppr  Cement Pond Area had heen filled in, two settling 
basins were storage t;nk containment structures, and the number of 55-gallon drums 
in uncontaind storage was appmrimateli 4,7(W The analysis noted that the facility 
continued to prescnt a neat and clean appearance, indicating good housekeepiig 
pr.~ctices wekin  use at the Site. 

The Cumnt Conditions Report (CCR; CDM, 1990) provides additional 
information on historical activitics at thc Site. Fiptm5 6 and 7 from the CCR illustrate 
the locations of 1 lazardous and Solid Wastc Trcatmcnt Storage and Dispsal 



pre-November 19,1980 and post-November 19,1980, respectively. The figures also 
include a listing of protlucts, tank numbers, and capacities for the various waste 
management units present prc- and post-November 19,1980. Figure 8 illustrates the 
locations of approximate historical discharge locations. Copies of Figures 6,7, and 8 
from the CCR are included in Appendix E 

According to the CCR, information on fadity panufacturing processes prior to 197l 
is relatively scarce. Pacific Westem,Chemical applied for a waste disposal permit for a 
ferric chloride manufacturing h e s s  in 1957 and for chromebearing wastes in 1959. 
In 1961, operations reportedly included copper recovery, chrome recovery, zinc . 
solution manufacturing and several other processes. ln 1971, facility operations 
included a zinc sulfate pr-, and ferric chloride, alkaline and solder etchant 
manufacturing. As of 1977, operations reportedly included the same pmcesses as 
1971, although in different areas, with the addition of a copper leaching area and 
caustic etchant processes. In 1984, processes included the manufacturn of a patented 
ammonia etchant, and copper oxide, femc chloride, copper sulfate, and &romic acid 
solutions from a variety of spent etchant and a d  solutions 

1.5 Present Operations 
The facility currently employs a variety of operational processes iuch as reactors, 
settling tanks, holding tanks, wastewater treahnent tanks, filter presses, multi-stage 
clarifiers, process and stonn drain sumps, drum storage areas, and washing ~ ~ a s .  
Certain waste products are conveyed to the sewer, under a permit with the Las 
Angeles County Sanitation Distxict. Waste sludge is transported to off-sik recycling 
facilities and/or pmitted disposal facilities 

According to the Hazardous Waste Facility Closure Plan (Clayton, Jime 2002), the 
facility is entirely paved or covered with coated or uncoated concrete except for the 
railroad tracks. Currently, portable drip pans are utilized to contain pasiile 
incidental leaks during transfer of product from the rail cars. Waste management 
units at the facility currently consist of storage tanks, kabnent tanks, container 
storage areas, tank huck loading/unloading area, railcar loading/unloading area, 
and a wastewater treatment area. The waste streams that the facility d v e s  end 
manages for storage and/or treatment are listed in Table 8-1 of the Closure Plan 
(Clayton, 2002). Table CP-3 lists the waste management units and maximum 
inventory, and Figure 2 illustrates the current facility layout. Copies of the tables and 
figure are provided in Appendix A. 

As indicated on Table CP-3 and Figure 2, there are seven ojkrational areas at the 
facility: the "(1" awa, the "S" area, the "F".area. the "J" area, the W" area, and two 
container storage arras (ERS t 1 and ERS #2). Facility processes are briefly described 
below. 

. . 

"C" Area - Copper Chloride and Copper Ammonium Chloride Processing 
Spent cupric chloride etchants, alkaline copper etchants, and alkaline copper strip 
etchants an? brought hy huck and ccmtabcrs to MI. The wastes are pumped into 



separate waste storage tanks. From here, the wastcs are pumped into reactor vessels 
for chemical trcahncmt, heating and agitation. The copper oxide produced is decanted 
and washed to meet pnduct specifications. Decant and wastewater are treated in the 
on-site wastewater treatment facility. Ammonia evolved during the process is 
scrubbed with hydrochloric acid to produce raw material for fresh etchant. 

"S" Area - Copper Sulfate Processing 
Spent copper sulfate plating and etching solutions are transported to Pn by tank 
truck or in containers. The wastes are temporarily stored and then treated in reactor 
tanks by the addition of sulfuric acid, copper oxide, copper sulfate crystals, and other 
appropriate agents as needed. The resultant solution is agitated and pumped into 
storage tanks through a filtration sysiem and sold as product copper sulfate solution. 

"F" Area - Femc Chloride Processing 
Spent ferric chloride anives on site by either tank truck or in containers. This waste 
material is stored in hazardous waste storage tanks. The spent material contains 
copper and other trace heavy metals. Approximately 3,000 gallons are pumped into a 
reactor vessel which contains iron. As the spent material circulates over the 
copper and other heavy metals precipitate and the iron is dissolved. Ferrous chloride 
is produced by this process. It may then be sold or chlorinated to produce ferric 
chloride. Precipitated heavy metak am sold to smelters 

" J" Area - Various Inorganics Processing 
Various inorganic metal-bearing wastes are processed in this area by chemical 
precipitation. In most cases the precipitating agent is sodium hydroxide, sadium 
carbonate, or other alkaline material. Ihe resulting solids are filter pressed and 
packaged for sale. 

"W" Area - Wastewater Treatment Area 
A wastewater treatment facility began operating on the site in the 1960s. There is 
incomplete information on the system prior to 1975. Presently, process wastewakrs, 
drum and huck wash water and routine plant clean-up wastes are discharged to four 
treahnent tanks. The system provides batch treatment using sodium sulfide for 
precipitation. Precipitate is removed using a plate and frame press and sold to 
smelters. The filtrate discharges to two final effluent holding tanks whose mknb are 
analyzed for compliance with permit parameters before batch discharge to the Los 
Angeles County Sanitation Dishict . 

ERS Areas - Hazardous Waste Container Storage 
III maintains hvo hazardous waste container storage areas where containers are 
stored prior to treatment or bcing shipped off-site to a designated facility. Containers 
may bc stored longer than 10 days prior to being kranspofied to another facility. 
Hazardous materials are shipped off-site by flatbed trailers, bidk trailers, and railroad 
cars to designated rccovqr or treatment facilities 
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1.6 Excavations, Underground Utilities, Unpaved 
Areas, Pond 1, and Miscellaneous Disturbed 

There are several known areas at the facility where shallow (i.e., to depths of 10 to 15 
feet or less) native soils have been disturbed (e.g., excavated, tilled, etc.) as a d t  of 
historical operational activities. These known excavated or d i s tudd  areas am 
d i i s e d  below as they potentially may affect transport (both horizontal or vertical) 
of contaminants in the subsurface. Historical unpaved areas are also included in the 
following discussion as these areas may affect contaminant trans* in the 
subsurface. 

1.6.1 Excavations 
Historical excavations have been performed in the following areas fonner fuel US'S 
area, former chromic acid'UST area, and former z* pond area. lhe discussion b e b .  . .  
summarires what is known about these three 

Former Fuel USTs A m  
As described in the CCR, two 10,OW gallon underground storage tanks (IISTs) wem 
removed from the facility in ~ u l y  1989. The tanks stored gasoline and diesel f d ,  
respectively, and were located just west of the drum cleaning area. Following 
completion of the RFI, the approximately 12 to 15 feet deep excavation was q x d e d l y  
backfilled with dean fill dirt and the surface paved. 

F m e r  Chromic Acid UST A m  
A fiberglass 3,000-gallon UST (WMU12) installed to a depth of 8 feet bgs was : 
removed from the site in approximately 1981. The UST formerly contain& a law pH 
chrome ekhing solution which was a mixture of duome, copper, chloride, amnumb, 
nitrogen, and sulfate (Kleinfelder, 1986). Information on the vertical extent cd Uw 
excavation and backfilling is not available. Given the depth and size of the UST, th6 
maximum depth of the excavation was likely on the order of 10 to 12 feet 

Former Zinc Pad Amp I 
The CCR indicated that an unpaved area in the northern portion of the Site was used 
for zinc storage, with a bermed area containing three storage tanks or ponds (see 
Figure 6, Appendix E). Neutraiization sludges were also reportedly deposited in a 
depression in the area. ln. 1976,720 cubic yards of material were m o v e d  from this 
area and disposed at a Class 1 landfill. Information is not available in PTJ or 
regulatory agency files regarding the dimensions of the excavation. Based on Rview 
of the 1976 aerial photo containdin Appendix B, the area appears to be wal-shaped 
and approximately 80 feet long (in an east to west direction) by 30 feet wide (in a 
north to south direction). Thewfore. based on the volume of material removed, the 
dcpth d the excavation has beenestimated at approximately 8 feet. 



1.6.2 Underground Utilities 
The majority of facility utilities now and m the past have been above ground. 
Ho\vever, there are four areas \\?here underground utilities have been noted: a sewer 
line in the northeastern portion of the Site, Pipeline Sumps by the Bag House, Street . . 
Sumps by the druin and equipment cleaning area, and a storm driin by the guard 
shack; Available information regarding these four features is provided belaw. 

Seulrr Line 
A sewer line, lkelv installed when the auxiliary trailer was placed in sentice beMn 
1972 and 1198, is &at& in the eastern portion of the facility. As illustrated m Plate 
1, the sewer line trends in a generdl northsouth direction in the area between the 

. auxiliary trailer and the gudrd house. The sewer line, which is no long& in use, is not 
believed to be a conduit for preferential transport of cmtaminants as it is located in a 
paved roadway and is not located in active pmcess or chemical storage atpas. 

S M  Sump 
A dual sump identified en Plate 1 as the Street Sump is located adjacent to the amain 

' 

roadway, in the vicinity of the drum and e q u i p m e .  'Ihe capacity d . 
each sump is approximately 360 gallons, and the two sumps are cmneded &th a . . . 
double-wall tiberglass reinforced plastic drain pipe. Ihe sumps are active and drain . . 

stonnwater from the paved roadway during stonn evenk. Stormwater -Sting . 

in the sumps is routed via overhead piping to the 130,000 gallon capacity stomwater . .. 

storage pond (T-3). 

I . AU active sumps are insperted annually as described m detail in the Cormdive Artiar - 
Site Cover Operation, Maintenance, and bpection Plan (Pn. 2002). 

Piperhe Snntpp I 

A dual sump identified on Plate 1 as the Pipeline Sump is located a d j t  tqthc main 
roadway, in the vicinity of the Bag House. They are conneded by an rmdergmd 
conduit approximately 12 inches below grade. These sumps were not htendd b 
collect~liquids, but were entrance points for an above grwnd natural gas line and tm, 
above ground water lines which crossed under the roadway at the point. Ihe sumps 
each hqld approximately 5 In early 2003, the undeqpmund portions 06 \hr 
natural gas and water pipes were removed and both sumps we= filled with cmu&e- 

Stonn W n  

Two J-in& diameter mchl pips  appro+inutrly 12 inches below grade difect 
stormwater from the Schnec-Morchcad proprty located adjacent to the n&askm 
portion of the Site. Ebth p i p  trend in a north-south direction undcr the midway by 
thc Site's gated front entrance. After exiting thc pipelines, stomwater derived fmm 
Schn-Morehead thcm flows over the pavd surf~ce towards the drainagp ditch Tk 
curbing, wall, and &rm along thc eastern portion of the Site prevent stonnwater flow 
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derived from Schnee-hfomhead from mtcritlg active protes or chemical storage 
areas on Site. 

1.6.3 Unpaved Areas 
The CCR indicated that m&t of the Site was paved except for @e area east of the 
laboratory and west of the ferric chloride area. The CCR noted that this area had 
been paved since 1973, until the paving was partially removed in December 1988. Ihe 
road dividing the Site was constructed in 1975, and other areas of the Site wexe 
reportedly paved in 1980. 

As indicated by mview of historical aerial photographs (see Appendix B). during the 
early years of operation the Site was primarily unpaved, with paving added over the 
years as the facility was improved and expanded. Large-scale photos from 1983 and 
1988 contained in a photographic analysis performed by USEPA in 1988 (WEPA, 
1988) indicated that the majority of .the eastern portion of the facility appeared paved, 
with the southwestern portion appearing primarily unpaved 

During the RFI, unpaved areas were noted at the following locations tk fircility 
railroad spur along the southern boundary of the Site, area east of the laboratory, and 
a-wa'west of the ferric chloride area. The areas east of the laboratory and west d th 
femc chloride area were both paved m September 2001. PTI also imple!mentd . 
several i&provementr to the bverall fadlity cover and curbing in 2001 and 2002, as 
detailed m the Corrective Action Containment Systems Report (Pn. ZlM3) (see 
Appendix H). 

As indicated in the report, the entire rpgulakd portion of the facility (with the . 

exception of the rail spur) is currentl>- covered by asphalt or conaete. A d d i t i d  
infomiation regarding the fonnerly unpaved area west of the f e d  chloride area is 
provided in the following sectha 

1.6.4 .Ferric Chloride Rehabilitation Area 
In August 1987, !XC signed a Consent Decree with the Department of Health Services 
agreeing to minimize the possibility of hazardous waste releases by repairing and/or 
replacing several tanlo and containment areas. During the implementation of h RFI 
in the early 1990s, employee interviews indicated that the top 8 feet of the unpaved 
area west of the femc chloride area )lad been excavated or tilled, and s t a b i i  with 
lime during the late 19Ls(k. A white material assumed to be lime was noted in -era1 
borings advanced in the area during the RFl, and in mc boring (FeCI-SBI) at a depth 
of 10 feet. Thcrelore, a maximum disturbed depth of 8 to 10 feet has been asurmed 
for the area. 

The rcprhrd purpose of the lime mi* was to d u n  the moh&ty of mWs in so& 
prior to conshuction of the proposed Femc Chloride Rchabilitatiar Area. lhe 
propad  awa was not developed. 



1.6.5 Pond 1 and Other Potentially Disturbed Areas 
The shallo\v soils in the vicinity of Pond 1 \\-ere noticeably different in character 
compared to the shallo\v soils obxn~ed  throughout the majority of the site. 
Obsenrations are discussed in detail below. Review of boring logs (see Appendix D) 
also indicated several areas where shallow soiis may have been disturbed. 

Pond 1 A m  

With the exception of borings PI-6 and PI-7 and monitoring well MW-4, the fine 
grained silts and clays observed at the majority of other Site locations were absent in 
the Pond I area (shallow soil samples were not collected from boring PI-2). The RFI 
report theorized that the fine-grained silts and clays were removed and replaced with 
more appropriate compactable materials (e.g., sands) prior to construction of Pond 1. . 
br ings  PI-6 and PI-7 were located in the roadway, and well MW-4 was located 
adjacent to the roadway. It would likely not have been necesary to excavate these 
'areas for the constmction of Pond 1. 

The number of blow counts required to drive the sampler were nxorded on the RFI 
boring logs. The number of blows generally gives some indication of the density of 
the material being sampled. Review of the blow counts for boring5 advanced within 
and adjacent to Pond 1 indicated that the counts were not as high nor as consistent as 
one would expect, had the soil been prepared prior to construction of the pond. ?hc 
blow counts, therefore, do not confirm or refute the theory that the soik wem 
removed and replaced. It is also possible that the absence of surficial finegrained 
materials in the vicinity of Pond 1 repr~sents a localized area within the Bellflower 
aquitard where coarse-grained sediments were deposited. 

I 1. Otlm Potentially Disturbd A m  
Rzview of boring logs indicated the presence of foundry sands and/or slag in shallow 
soils underlying the Site. These materials were noted at a large number of sampled 
locations north of the facility east-west road. Coarser-grained materials (possibly fill) 
were also observed in shallow soils at several locations. Plate 1 illustrates the 
locations where foundry sand /slag/fill/coarse-pined materials were noted, with 
additional discusion proirided in Section 2.1 of this documart. 

According to the CCR, a copper cement drying pond area (WMU46) consisting of six 
ponds (ponds 1,2,4,5,6, and 7) were used for drying copper cement product from 
the 1960s to the 19805. According to the workplan, the ponds were constructed with 
either concrete or a mat material covered with =phalt and a sealant. The general area 
was investigated during the WI (see boring WhWG and SB-8 locations on Plate 1). 
Coarse-grained materials and foundry sand/slag were noted at two locations in the 
area, WMU46-D and WMU46E. rt.spectively. Based on review of the boring logs, it 
does not appear that these areas were excavated. 



1.7 On-Site Extraction Well . 

Prior to 1985, an extraction well (ES-1) was installed near Pond 1 to remove 
contaminated groundwhter. Because construction details for the well were not 
available, a video was conducted .I. the interior of the well in September 1990. The 
video indicated that the well consists of 6-inch diameter PVC and that the screened 
interval is 56 to.71 feet. Total depth is 71 feet; thus, the well is screened in the upper 
Hollydale aquifer. A nominal amount of sediment was observed near the bottom of 
the well. The screen appeared to be free of foreign materials and undamaged. The 
pump, which was removed, was previously set at about 70 feet below ground surface 
@@I. 

The well is completed at the surface ivithin a protective steel standpipe, and the area 
surrounding the well is paved. It is not known whether a grout seal was placed in the 
annulus of the well during construction. However, standard practice now and in the 
past has been to grout surface casings in place. Because the screen length is relatively 
short (15 feet), the well is screened entirely within the upper Hollydale aquifer, and 
the well is protected at the surface by the standpipe and surface paving, !he threat of . 
cross-contamination at this location is believed to be minimized. However, this well 
will be formallv plugged and abandoned in accordance with LACDHS standards if no 
extraction and-treatment 'of groundwater is required for C d v e  Adion. 

The extraction well was reportedly active for approximately six months between 1985 
and 1987. It \\-as reported that the well was typically activated approximately wery 
other day long enough to pump between 5,000 and 10,000 gallons per day. An 
estimated one million gallons were pumped in all. Pumped water was ccmveyed to 
.the reactors to be used in processing. ~ x t r a c t i i  was dixontinued when it was 
realized that contamination from an off-site source was being drawn onto the PTI site 
(WM, 1991). 

A four-hour step test was conducted in February 1991 to determine an appropriate 
discharge rate for a fuhue constant-discharge aquifer test. During the test, water 
levels were measured in both the pumping well and nearby MW-4. Dkhatge rates 
were 19.9,29.5,40.4, and 58.7 gallons per minute (gpm). The long-tenn dkharge test 
was conducted in March 1991. The average pumping rate was 49.7 gpm and the 
pumping duration was 31 hours. Water levels fully recovered in about two hous 
(WM, 1991). 

1.8 Surrounding Area 
The area surrounding Pn has historically been used for industrial purposes As a 
result of these activibes, several facilities in the vicinity have contributed to what is 
considered a regional gmtmndwater contamination problem. Regional groundwater 
constituents of concern consist primarily of chlorinated and aromatic organic 
compounds. 



Copies of aerial-photos for the years 1928,1938,1947,1952, 1%8,1976,1989, and 1994 
are pmidcd in Appndix B. The air photos for 1928,1938 and 15117 show large bulk 
oil aboveground storage tanks surrounding the Site. In the 1952 photo, the bulk oil 
tank have bcen removed. In the 1968 and subsequent air photos, the sumunding 
area is highly industrialized. 

In the late 1950~~  industrial warehouses were developed north of PTJ. The adjoining 
property to the north was operated by Witco Products for the manufacture of 

' 

chemicals. The Witco property is currently vacant. The property to the east, across 
Dice Road, was undeveloped until 1959. Air Liquide (Liquid Air Inc.) has operated 
this property since 1983. The adjoining property to the south of PTI consists of a 
Union Pacific railroad right-of-way. 

The Pilot Chemical Company of California (Pilot) is located at 11770 and 11756 Burke 
Street, and is listed as a RCRA stpall quantity generator site. This facility is located 
approximately 0.1 miles north of and up- to crossgradient from Pll with respect to the 
groundwater flow direction. The primary puxpose of this facility is to manufacture 
detergents. 

Review of historical USEPA aerial photographs from the 19% to 1%0s indicated I 
surface staining migrating from the current Pilot facility a k a  to the northwest comer 
of the property adjacent and to the north of PTI (USEPA, 1988). The nature of this - 
historical spill was not indicated in the USEPA report 

. . 

In 1988, five underground storage tanks (USTs) were removed from the Pilot facility. 
These USTs contained toluene, xylenes, and caustic materials. A soil lssessnrart 
conducted during excavation and removal activities indicated that h substames 
were present in soils at the bottom of each excavation. Analyses of these soil samples 
indicated concentrations of toluene, ethylbename, and xyleires (ID0 of up to 
12,000 parts-per-million (ppm). Elevated soil TEX concentrations w e  found in 
samples collected below the groundwater level. Also, four monitoring wells w e  
installed downgradient of the fonner USTs. Analyses of g d w a t e r  samples hPm 
these wells indicated that highest concentrations of TEX were 110,000 parbperbillim . 
(ppb), 14,000 ppb, and 52,000 ppb, respectively (McLam Haft, 1994). 

According to McLaren Hart (1997), the Pilot facility groundwater -tly cantah 
detectable concentrations of volatile organic compounds (VOCs) including c h a m  
tetrachloride, chloroform, 1,2-dichlorwthai~e (12-DCA), trichlomthene (ICE), 
tetrachlorwthene (PCE), 1,l-dichlorwthene (1,l-DCE), cis-12dichlorwthene 
(cis-1,2-DCE). benzene, ethylbenzene, xylenes (collectively BTEX), and d i e d  range - 

C T I ~ ~ I I ~ L S  (TPH-diesel). pH conditions are generally near neutral. BTEX concentrations 
arc r.spcciaUy elevated downgradient from the numerous aboveground storage tank 
(ASTs) that are pnscnt at Pilot. Concentrations of BTEX exceeded 100,000 ug/L in 
wells immediately downgradient of the ASTs (McLaren Hart, 1991). - 



Public records databascswerc searchcd to detenninc if enforcement actions had been 
taken against the Pilot facility. According to the RCRA-SQG, CERCUS/NFRAP, 
LUST, UST, ERWS and Spills databases, the Pilot Chemical Company is not classified 
as a significant non-complier and is not subject to corrective action. However, two 
ERVS listings were identified for a 400-pund spill of sulfur dioxide in 1991 and a 
1,500.gallon dodecylbentenesulfonic acid spill in 1993. 

. 

Techni ~ r k e ,  Inc. (TBI) is located 0.2 miles north-ndrtheast and u p  to crossgradient 
from the subject property with respect to the direction of groundwater flow. This 
facility is listed on the X L ,  Spills, and RCRA-SQG public-records databases. 181 
conducts alloy brazing and heat treatment of metal parts usingnumerous induction 
furnaces. Ihe  facility has operated since 1966. According to the SCL database,' the soil 
and groundwater have been impacted by VOCs (primarily PC€). Depth b 
groundwater was indicated to be approximately 32 feet below ground surface (be). 
The database also reported that the Los Angeles Regional Water Quality Control 
Board is acting as the lead agency for the site. . 

In 3991, a release of PCE was discovered at TBI. This release affected groundwater 
(concentrations up to 14,000 ug/L) and soil (up to 92,000 ug/kg), an$ likely migrated 
off-site (Smith-Emery, 1995). PCE had been used as a solvent degreaser dn sile 
(hlabbet Cappacao and Assoc., 1991a). A soil v a p r  survey followed, indicating 
correspondingly sigruhcant PCE concentrations. PCE was detected in all of the sod 
vapor sampling locations, with con~t ra t ions  ranging between 0.02 ppm to 1,080 
ppm. Highest concentrations were found near a former parts degmaser area, and an 
existirig aboveground PC€ storage tank (Mabbet, Cappacao and Assoc., 1991b). In 
1995, a site investigation was conducted inside the building and along the perimder 
of the property (Terra Vac, 1995). Results of this study codhmed the AST as a soufie 
of soil and groundwater PCE contamination, and also indicated that PCE 
contadation has migrated off-site in the downgradient directiah 

Due to the highly industrialized nature of the Santa Fe Spring area, it is likely that 
ther& are other sites in the area, both known and unknown. with soil and 
groundwa ter.contamination. 

1.9 Production Well Sunrey 
A survey of water supply \\.ells within a t h e m i l e  radius of €he Site was initially 
performed during the RFI (refer to Section 4.5.1 and ~i~ure'4-3 of the RFI Report for  a 
discussion of the results of the survey). The survey indicated that there were no e v e  
production wells within one mile downgradient of PTI. 

A production well survey was performed again in 2003 during the preparation of this 
SCM, in order to obtain more recent information on nearby production wells and 
evaluate Fible impacts to the wells with respect to the Pn site. The initial step in 
prfonning the 2003 survey consisted of contacting Water Replenishment District 
(WRD) staff to prform a search of thc WRD database for water supply wells within a 
-mile radius of the Pn facility. U p n  compktion of the search, &!RD staff 



provided a location m p  illustrating the locations of a11 wells within a threemile 
radius of the site, in addition to three summary tables. One summary table Listed well 
information (well owner, well number, well status). The second summa? table listed 
monthly pumping data from each well for the priod from January 2001 to  hiay 2003. 
The third summary table listed analytical sampling results for the wells, where 
available. The information provided by WRD for active drinking water supply wells 
was generally complete, due to sampling and reporting requirements placed on water 
purveyors. WRD records for inactive wells and irrigation wells was generally 
incomplete, and obtaining the missing information required numerous phone calls 
and letters to well owners/operators, with limited success. 

The production well location map provided by WRD is provided in  append^^ C The 
current discussion focuses on wells located immediately upgradient of the PTI facility, 
and alI wells located within a threemile radius downgradient of the facility. Given a 
direction of grolndwater flow consistently towards the southwest, all wells within 
the southwest quadrant of the WRD location map (with PTI as the cente~), were 
included in the current evaluation. A summary of Gell owner, well n&, nontNy 
average production, well Qpe, well status, and well construction details (wherr 
known), for one upgradient well and 15 downgradient we* is provided in Table 1-1. 
A summary of VOCs and metals analytical results for groundwater samples mllectd 
from the wells, where available, is provided in Table 1-2. 

1.9.1 City of Santa Fe Springs 
The City of Sanb Fe Springs has three wells of interest to the study, are a sinxt 
distance upgradient and two downgradient from the Site. City staff provided -8 
water quality results, \\,ell construciion and operation, and well driller's rPports for In 
three wells. The three wells are discussed below. With well locations ibstmtd ' 
according to WRD number on the radius map in Appendix C. 

City of Santa Fe Sprinp Well No. 1 (WRD Well No. 200022, and also kww as mR3) 
is located approximately. 1,000 feet north (upgradient) from the center of the PI'S 
facility. This well has a -ed interval of 200 to 900 feet bgs, pumps appmchately 
1500 gpm, and is screened primarily in sand and gravel. A m d i g  to City of Santa 
Fe Springs Department of Public Works persomel, the well is active and water 
quality is generally good- Analytical results for a sample collected from the well m 
June 2003 are provided in Appendix C. hiethylene chloride (MC) and 
trichloroethylene (TCE) \\-ere detect& in the sample at concentrations of 0.81 and 1.40 
micrograms per liter (ug / I), respectively. Both concentrations were below their MCLs . 

of 5 ug/l. No other VOCs were detected in the sample. Of the 17 metals analyzed 
(arsmic, cadmiam, chwmium, coppr, lead, nickel and zinc wcrc included in the 
analysis), only one metal (.selenium at a concntmtn~n of 5.0 ug/l) was detected. Based 
on WRD pduction records, Well No. 1 is the highest producer of the 16 wells 
discussed in this section, producing an average 137.83 to 160.77 -feet per month 
duiing the p s t  few yeus 



The nearest active downgradient water supply \\-ells are Well No. 4 (WRD Well 
No. 200235) and Well No. ?+) (WRD Wdl No. 200279). According to City staff, . 

. Well No. 4 is a standby well and perforations shallower than 600 feet bgs were sealed 
in 1991. Analytical results from September 2002 indicate that VOCs, cadmium, 
chromium, and copper were not detected in the well. Pumping records indicate 
minimal use of the well during the prior few years. 

Well No. 309 is inactive and the pump and motor have been removed from the well. 
City staff are planning to backfill and abandon the well. Analytical results were riot 
provided in the WRD database for the last few years, indicatihg that the well is no 
longer in use. Pumping records also indicate the well has not been pumped for the 
past few years. 

1.9.2 Mutual Water Owners Association of Los Nietos 
According to the RFI report, a well (2S/llW-30Q5) operated by the Mutual Water 
Owners. Association of Los Nietos was located on the west side of Nowalk 
Boulevard, approximately 1,250 feet northwest and crossgradient from PTI. This well 
is 370 feet deep, and the top of the screened interval starts at 152 feet b g  and exknds 
to an unknown depth. The well was installed in 1951 and served about % homes. 
County Health Department directives dating back to the early 1990's indicated that 
water from this well was not' intended to be used for drinking or cooking due to 
detections 6f VOCs in excesi of MCLs. Attempts to verify the operation of this well in 
mid-2003 were unsuccessful. The well'was also not included on the WRD location 
map or listings. The phone number for the assodation is no longer in service and the 

. association is not listed in the telephone d k t o r y .  Based on the age of the well, small 
service area, shallow completion, detection of VOCs exceeding M a ,  and reshickd 
use, it is likely that the well is no longer in service. 

1.93 Rocky Movntain Water Company 
Rocky Mountain Water Company staff were contacted and provided well 
construction information and analytical results for the year 2003 for their active 
well (WRD Well No. 201)234). As shown on the map in Appendix C, the well is 
located more than one mile from the Site, and is the closest active downgradient welt 
As shown on Table 1-1. the monthly average production ranged from 215 to 
3.98 acre-feet during the past few years. Total chromium was detffted at a 
concentration of 0.0020 mg/l in a sample collected in January 2003. With the 
exception of a concentration of 1.3 ug/l TCE, VOCs were not detected in the sample. 
According to the well owner, the 20Q3 results were typical for prior years. As shown 
on Table 1-1, the is perforated in the interval from 300 to 500 feet bgs. 

1.9.4 City of Pico Rivera 
Well No. 8 operated by the City of Pico Rivera (WRD Well No. 200134) is located 
approximately 1.5 miles downgradient from the Site. As indicated on Table 1-1, 
monthly average production during the pat few vcars was minimal, and ranged 
from 0.1 to 0.07 acnt-fect per month. A concentration of 3.1 ug/l PCE was detected in 



the well during June 2002. According to City Water Quality Spcialist Angel 
Quinterb, there have k n  no water quality excedences in this well during the past 
10 to 12 years. . 

1.9.5 City of Downey 
Two downgradient municipal water supply wells are operated by the City of 
Downey, approximately 2.5 to 3 miles southwest of PTI. Well 10 (WRD Well No. 
200132) is located at 10100 Haledon Avenue, a short distance northeast of the 
intersection of Lakewood Boulevard and Florence Avenue. The well was drilied in 
1952, is 650 feet deepi and is perforated behueen 380 &d 403,455 and 463, and 
600 and 619 feetbgs. 

Well 12 (WRD Well No. 200282) is located at 10221 Lesterford Avenue (just south of 
Florence Avenue and west of the San Gabriel River). The well was drilled in 1950, is ' 

444 feet deep, and is perforated between 301 and 305, and 316 and 352 feet bgs. lhe 
pumping rate. for Well 10 is 1,400 gallons per minute (gpm) and the pumping rate for 
Well 12 is 1,b00 gpm. According to City staff, the City has a total of 21 wells and docs 
not need to operate all wells at all times. Therefore, pumping h m  individual wells 
varies seasonally and yearly, depending on demand. 

With the exception of l w  levels of bromoform and total hihalomethanes (TTHMs), 
VOCs were not detected in water quality results collected from the two Downey wells 
in 2002 and 2003. Total chromium, hexavalent chromium, and copper were also not 
detected in the sampl&. The analytical reports for the water quality samples collected 
from Wells 10 and 12 are provided in Appendix C. Lithologic and well construction 
infonnation for both wells provided by city staff are also provided in Appendix C. 

1.9.6 Southern California Water Cornpiany 
Southern California Water Company (SCWC) operates three wells approximately 25 
to 3 miles downgradient from the Site. According to WRD informatian, two wells 
(WRD Well Nos. 200245 and 200319) are inactive and the third well (WRD Well No. 
200284) is active. The active well is reportedly perforated in the intervals from 193 to 
198,277 to 279, and 336 to 364 feet bgs. Monthly average production ranged fmm 

' 38.04 to 48.83 acre-feet during the past few years. According to water.quality 
information provided by WRD for February 2002, VOCs and hexavalent chromium 
were not detected. Water quality infonnation was not available for =view for the L o  
inactive wells. B a d  on review of WRD production records, WRD Well No. 200245 

, was apparently taken out of service in 2001, with WRD Well No. 200319 taken out of 
.service prior to 2001. LA County Deparhncnt of Public Works staff provided 
litl~rilo~ir. lugs and well c ~ ~ t r u c t i o n  information for all three X W C '  wells (see 

' 

A p p d i x  C). 

1.9.7 Imgation and Other Wells 
Several small capacity imgation wells arc aLw listed on Tables 1-1 and 1-2. Water 
quality information was not availablc for thm wells. LiHk Lake Cemetery 



(WRD Well No. 200238) and Paradisc hlemorial Park (WRD Well No. 200281) operate 
h\.o active irrigation wells. Julian and 1lelc.n Iiatl~a\\~ay (WRD Well No. 200239) 
intennittcntly opcrate a private irrigation \vcll. No information could be obtained 
from Whitticr Union I Iigh School staff regarding'their inactive irrigation well 
(WRD Well No. 200280). 

Southern California Edison (SCE) Company staff were contacted regarding two wells 
(WRD Nos. 200315 and 200316) reportedly operated by SCE. 5CE staff reported that 
they do not have any \\.ells in the area. According to WRD production records, 
monthly average pumping from WRD Well No. 200315 during the past few years 
ranged from 0.16 to 2.10 acre-feet. With the exception of the well location shown on 
the WRD map, WRD did not have any additional information on WRD Well 
No. 200316. 
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Section 2 
Geology and Hydrogeology 

The Site is underlain by a series of Pleistocene alluvial aquifers .separated by aquitards 
composed of fine-grained sediments. The three uppermost aquifers (Gage, Hollydale, 
and Jefferson) are of particular intekst to the SCh1. The Bellflower aquiclude and the 
Gage aquifer are part of the Lakewood Formation, and the Hollydale and Jefferson 
aquifers (and separating aquitirrds) are part of the San Pedro Formation (DWR, 1961). 
Based on Site boring logs (Appendix D), these stratigriphic units generally appear to 
be continuous and relatively horizontal & the area underlying the PTI site. An 
east-west cross section illustrating the regional hydrogeology for the area and a 
fence diagram utilizing Site boring and well logs were provided in the RFI report 
(Figures 2-1 and Figure 2-2) and are included in Appendix E of this document. 
Detailed discussions of regional and local geology and hydrogeology were provided 
in Sections 2.2 and 2.3, respectively, of the RFI Report. Pertinent information h m  the 
RFI Report is summarized below. 

2.1 Surficial and Shallow Materials 
Native surficial materials at the Site are classified as the Bellflower aquiclude 
(DWR, 1961). Based on evaluation of Site boring logs, the Bellflower aquiclude is 
approximately 10 to 15 feet thick and consists primarily of clays, silts, silty clays, and 
sandy clays. Due to the presence of localized coarser-grained sediments (e-g., silt with 
f i e  sand at well MW-5, sand at boring P1-5, and silty sand at weU MW-1D) within 
this interval, the uppermost unit underlying the Site will hereinafter be referred to as 
the Bellflower aquitard. Plate 1 indicates the locations of areas at the Site where 
coarser-grained materials or fill were indicated on Site boring logs As shown on the 
plate, the majority of these areas were located in the northwestern portion of the Site. 

As previously discussed in Section 1.6.5, the shallow soils in the vicinity of Pond 1 
were noticeably different in character compared to the shallow soils observed 
throughout the majority of the facility. With the exception of borings PI-6 and PI-7 
and monitoring well MW-4, the f i g r a i n e d  silts and days observed at the majority 
of other locations were absent. 

The presence of a black slag-like deposit was also observed in the approximate 
interval from ground surface to seven feet bgs at approximately 20 percent of the 
locations sampled during the RFI. Ba-sed on information collected for the RFI report, 
this material consisted of foundry sand and was associated with the foundry casting 
facility reportedly in operation at the Site during the late 1940s and early 1950s. Brick, 
vesicular glass (slag), and wood were also found associated with the deps ik .  The 
onlv area where thew slag-liLc deposits were not consistently observed was the 
southern pr t ion  of the facility, muth of the east-west road. 



Section 2 
Gedogy end Hydmgmlogy 

2.2 Vadose Zone 
The vadose zone currently occurs on-site behvecn the ground surface and 
approximate depths of 60 to 65 feet bgs. Prior to the rtuent drought, the vadose zone 
typically ranged from 35 to 50 feet bgs. The vadose zone at the Site consists of the 
Bellflower aquitard, the Gage aquifer, and the unnamed fie-grained aquitard 
beneath the Gage aquifer. Based on Site boring logs, the Gage aquifer is 
approximately 15 fect thick, occurring generally behveen 15 and 30 feet bgs. Based on 
October 2004 water level monitoring results for well location MW-6A, perforated in 
the intenral from 10 to 30 feet bgs, the Gage aquifer is currently unsaturated. Well 
hnV-6A is located along the southern boundary of the Site. Approximately 20 years of 
monitoring since the well was installed in 1985 have never indicated saturation of the 
Gage at that location. Water levels at the Site generally ro& from the late 1980s 
through the mid to late 1990s. During this time of historically high groundwater 
levels, saturation was not observed in the Gage aquifer at the location of MW-6A. 
Conditions in other portions of the Site are unknown'as MW-6A is the only location 
on Site where the Gage aquifer is monitored. 

The aquitard that underlies the Gage aquifer is approximately 20 to 30 feet thick and 
is primarily composed of silts and clays. Cross-section A - A' (Figure 2-1) follows a 
northeast to southwest alignment, goes through several facility process areas (foxmek 
zinc storage area, former chrbwc acid UST area, Pond 1 area, and the ferric chloride 
area). The cross-section is also aligned along the axis of groundwater flow. As 
indicated on the cross-section, the aquitard thins in the extreme southwestem portion 
of the'Site and appears to be inter-bedded with a coarser-grained sandy unit. In 
localized areas where the Bellflower aquitard consists of coarser-grained materials, 
there is the possibility for surface spills or leaks to migrate vertically to the 
unsaturated Gage aquifer (or saturated Gage aquifer in the event it sahuates at some 
f u m e  time), where contaminants may then migrate both laterally and vertically. In 
the event that the Gage becomes saturated in the future, the orientation of the top of 
the aquitard underlying the Gage aquifer will affect groundwater flow. Lf the top of 
the aquitard is relatively flat, this would minimite the possibility of contaminant 
migration. If the top of the aquitard is sloped and dips in one direction, this would 
increase the -ibility for contaminant migration in the direction of the dip. 

' 

The upper surface elevation of the aquitard underlying the Gage aquifer was plotted 
to determine if a gradient exists (Figure 2-4). Only wells or borings where the contact 
was directly ohserved in lithologic samples or where the contact could be 
extrapolated based on 1.5fmt long split-spoon samplt- collected at five-foot intervals 
were utilized, as shown on the figure. Surveyed ground surface elevation data were 
available for all monitoring well locations, howcver, ground surtace elevation data for 
soil borings were etimatcd using the topographic contours provided in Figure 8, 
Appendix E. Due to the various uncertain tit3 ' i d  ex t rapla  tions performed during ' 

the evaluation, the elevations shown on Figure 2-4 were rounded to the nearest foot. 



. The contact bhs-cen the Gage aquifer and the u n d ~ r l ~ i n g  aquitard was observed or 
extrapd~tcul at depths r'inging from approximately 25 to 30 feet bgs. Baed on Figure 
2-1, no significant gradient exists, as the u p p r  surface is fairly level'and occurs at an 
elevation approximately 120 to 127 feet abovc MSL. The exception is a narrow hand 
along the northwestern boundary of the Site, where the contact elevations are lower 
and generallv range from 114 to 118 feet above hlSL. As shown on Figures 2-1 and 2- 

. 2, the botton; of the unnamed aquitard. and therefore its thickness, has been estimaaed . ' 
based on a limited number of data points. 

Quantitative laboratory moisture data are available for nine soil samples collected 
from the vadose zone in the arca of the former fuel UST area during the RFI. 
Moisture contents of two samples collected from thc Bclflower aquitard were 12 and 
15 percent (see RFI Table 4-7). In five samples collected from the unsaturated Gage 
aquifer, moisture contents ranged from 5 to 13 percent. Moisture content increased in 
hvo samples collected from the aquitard beneath the Gage aquifer. A moisture content 
of 17 percent was report& for a sample collected from a depth of 32 feet bgs m- 
SBI), with 21 percent reported for a sample collected from a depth of 37 feet bgs (LSI'- 
SB3). Moisture content in four samples collected during the Phase II RFI (bring MW- . 
16) in the interval from 10 to 65 feet bgs ranged from 7.0 to 15.1 p e m t  (soe Phase II ' 
RR Table 4-6 for moisture content and other soil characteristics). Qualitative data 

. from boring logs indicate moisture content of the vadose zone ranged between "dry" 
' 

and "damp," which is typical for an unsaturated soil 

Saturation of the Gage aquifer was not noted on any of the soil boring locations 
' 

advanced during the extensive RF1 drilling At one location (PI-5), locally 
wet materials were noted at approximately 15 feet bgs. According to thc held 
geologist who logged the boring, the "locally wet" qualifier indicated the presence of 
higher moisture content in small, localized portions of the sample. If saturation had 
. been observed (and it was not), it would have been indicated on the boring log for the 
location. At some locations (e.g., UST-SBQ and WMU&SBZ), "wet" sediments . 
refening to the presence of petroleum product were also noted in the v a d e  zcme. 

2.3 Hollydale and Jefferson Aquifers 
The Hollydale aquifer is corn@ of sands, silty sands, and occasional gravels. 'lhe 
aquifer is saturated and is approximately 40 feet thick beneath the Site. 

AS illustrated on Figures 2-1 and 2-2, three well locations (hW-GD, MW-13D, and 
hW-14D) illustrate the depth of the top and bottom, and thickness of the Hollydab 
aquifer underlying the Site. An aquitard of varying thickness separates the Hollydale 

- aquifer from the deeper Jeffemm aquifer. The Jefferson aquifer varies regionally in 
thicknk from 10 to 140 feet (DWR, 1961). 'and is compcmrtci primarily of fine surds 
with rxcasional grtivels. Soil simples confimcd the presence of the aquitard 
underlying the Hollydale aquifer in six of the dtrp well borings, where silts, silty 
cla,~, and clays were observed at dcpthicorres&nding to thebase of the lower- . 
t i~llydale. 



With the exception of well MW-6A that is scrccned in the unsaturated Cage aquifer 
and one other possible exception (hlW-15D). all of the Site wells are m e e n d  in the 
HollyJale aquifer. Sixteen wells'(MW-IS, MW-2, MW-3, hlW-4, h.nq-5, MW-68, MW- . 

7, MW-8, blW-9, MW-10, hW-11, MW-12S, MW-135, MW-IJS, MW-155, and MW-16) 

_ arc screened in the upper portion of the Hollydale aquifer. Screen lengths in the 
shallow wells typically range from 20 to 30 feet. Six wells (hW-ID, MW-QA, MW-6D, 
SlW-12D. hIW-13D, akd MW-14D) are installed in the lower portion of the Hollydale 
aquifer. Screen lengths in the deeper wells are 15 feet, with the exception of MW-4A 
where the screen is 20 feet in length. Screen lengths for all wells are summarized in 
Table 5-1 in Appendix F. Depending on site-specific conditions (e.g., vertical extent of 
contamination, subsurface lithology, source and type of contamination, etc) wells 
with longer screened lengths may yield results with relatively less contaminant 
concentrations than wells with shorter screened lengths completed in the samr 
aquifer. Differences in screen lengths may not be as important a consideration w b  I 
contaminants are being monitored solely in the dissolved phase. In the event that 
additional wells are required at the Site as a part of fuhue Corrective Adion, wells 
with shorter screen lengths (i.e., 10 to 15 feet) will be proposed and installad. 

As was observed for the aquikard separating the Gage aquifer frwn the Hollydale 
aquifer, the aquitard separating the Hollydale aquifer from the Jefferson aquiter also 
appears to thin in the extreme southwestern portion of the Site. Although silty 
materials were noted at depths of 100, and 105 feet bgs in the MW-15D borhrg, day 
was not observed and the silt thickness was not considered sufficient to indicate tho 
existence of an effective aquitard in this area. well MW-15D is the deepest Site well, 
and is perforated in the interval from 108.5 to 123.5 feet bgs. The other deep Site we& 
are perforated to m a x i m  depths ranging from approximately 93 to 107 feetbb 
The RFI Report theorized that the Hollydale and Jefferson aquifers were possibly 
merged in the extreme southwestern portion of the Sik. Well MW-ISD, therefore, ,is 
possibly scmened in the merged lower Hollydale/uppr Jefferson aquifers- As no Site 
wells penetrate the Jefferson aquifer, site-speclhc information on the dep* and 
thickness of the Jefferson aquifer underlying the Site f not known. 

~ o l l ~ d a l e  aquifer parameters were calculated thmugh aquifer testing p e d d  I 

during the RFI. Transdssivity values ranged from 16$00 gallons p r  day per foot 
(b'pd/ft) in the upper Hollydale aquifer at the location of MW-4 to 99,000 gpd/ft at 
the location of well MW-14s. Storage coefficients ranged from 0.01 to 0.009. Storage 
coefficients of most confined aquifers typically range from about 0.00001 to 0.001, 
wheieas most unconfined aquifers typically range from 0.1 to 03. Hydraulic 
conductivity values varied from 412 to 2300 gdp/ft2, which falls within the expected 
range for similar types of matwiafs. 

Based on thc analyses performed, thc Hollydale aquifer appears to be a leaky 
confincd aquifer in the area beneath the Site. The tlollydale aquifer. therefore, may' 
gain/lose water from/ to the underlying Jefferson aquifer, particularly in the 
southwestern prticm of the Site where the aquifer appears to be merged with th 
Jefferson (CDM, 191). Thc t Iollydale aquifer may also be semi- to unconfined m the 
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sot~th\~cstcm portion of thc Sitc whcrc thc aquitard undcrlying the Gage aquifer is of 
negligible thickness and interbedded with coarser-grained materials. 

2.4 Water ~ e v e l  and Groundwater Flow Direction 
Recent depth to water measurements and groundivater elevations for Site wells were 
summarized in Table 5-1 of the October 200.1 Quarterly Groundwater Sampling and 
2004 Annual Groundwater Monitoring Report (CDM, February 2005). D u h g  the 
October 2003 monitoring event, depth to water in shallow Site wells ranged from 
59.11 feet bgs (MW-6B) to 6633 feet bgs (MW-3). Figures 5-1 and 5-2 illustrating 
groundwater contours aiid direction of flow for shallow (upper Hollydale) and deep 
(lower Hollydale) Site wells were also provided in the quarterly report. Grwndwater 
flow direction in the shallow wells during October 2004 was to thesouthwest at an 
average gradient of 0.005 feet per foot (ft/ft). Groundwater flow direction in the deep 
wells was also towards the southwest and at an average gradient of 0.006 ft/k ' 

Figures 5-1 and 5 2  and Table 5-1 from the quarterly report are provided in Appendix 
F of this document. 

Monitoring performed since 1985 has indicated a 'jpundwater flow direction that is 
consistently towards the southwest. Beginning in 1991, groundwater elevation at F'Tl 
rose in response to abnormally large amounts of predpitation that began in late 1m 
(Figure 4, Appendix C). Precipitation rates retumed to normal in about 1M, causing 
water levels to return to pre1991 levels in about 1999. In rrsponse to dmu@t 
conditions during the past few years, water levels in Site wells have exhibited an 
overall steady decline. The water level in well OW-04, for example, dedined from 
46.68 feet bgs to 63.60 feet bgs (approx&nately 17 feet) during the 3year period from 
October 2001 to October 2004. As precipitation during late 2OM/earG MOS was wen 
above average, water levels in Site we& are expected to rise dwing 2005. 

Depth to water aqd groundwater elevation summary tables have been inchmded'in 
quarterly~monitoring reports since the inception of groundwater maitoring at the 
Site in 1985. In the October 2004 quarterly report, water levels from January 1998 to 
the present for all meamred wells were provided and tabulated. PTl has agreed to 
retrieve water lwel/grourrdwater elevation data from all available historid xeports, 
input the data into the database, and provide interwell hydrographs illustrating the 
data in subsequent quarterly reports. 

Using readily available data, hydrographs for shallow and deep wells wexe 
generated, and arc provided in Appendix F, Figures 5 3  and 5-3, respectively. All 
measured welb from 1990 to the present arc included on the two figures, with . 

groundwater elevations for wells MW-4 and MW-LA plotted from 1989 to the present. 
A hydrograph illustrating groundwater elevations at MW-4 compared to MW-4A for 
the period from 1989 to thc present, and a graph illushating the differences in 
elevation between the hvo wells are also provided in Appendix F. Figures 5-3 and 5-4 
illustrate that water level changes (From 1998 to the p&nt) at Site wells have been 
very consistent. 
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As illustrated bi' thc figurc in Appendix F comparing groundwater elevation 
differences behvcen h1W-4 and MW--!A, groundwater clerations in deeper well MW- 
4A were generally slightly higher than groundwater ele\*ations in shallow well MW4. 
The data indicate a very slight.upward vertical gradient from the lower to the upper 
Hollydale aquifer duiing most of the.monitored period. Prior to 1994 and recently 
(late 2003 and early 2004), the reverse was observed, however, the recent differences . 

were minor compared to the pre-1994 differences. Additional graphs comparing 
groundwater elevations behvecn shallow and deep well pairs will be prepared and 
provided in quarterly monitoring reports when the water level/groundwater 
elevation database update is completed. A tabular summary of all historical water 
level data will also be included in the quarterly reports. 

Quarterly monitoring reports for the Site routinely include figures illustrating 
hexavalent chromium, total chromium, and cadmium concentrations vs. water levels 
for well MW;4. Owing to the location of well hW-4 adjacent to Pond 1 and 
downgradient From the former chromic acid UST, and historical and current 
detections of hexavalent chromium, total chromium, and cadmium in the well, it was 
selected'as the "key" well for evaluating trends in water levels at the Site. 

Review of water level for well MW-3 (Appendix F) for the period from January 1989 
through October 2004 indicates that a delayed reaction occurs as the greatest amount 
of precipitation typically falls in the winter months, but highest groundwater levels 
occur generally in A d  summer months. The delay between the occummce of' 
precipitation and co-ponding response in the Hollydale aquifer at the site suggests 
that recharge to the Hollydale aquifer occurs upgradient and not on site, and the 
groundwater under the site is recharged by through-flow. 

2.5 Storm Water 
All storm water which falls within process and chemical storage areas of the Site is 
retained, reused to the fullkt extent Ijossible, and h a t e 3  on-site before being 
discharged to the b Angeles County Sanitation District system. 

The natural slope of the site is from north to south, with a centrally located main 
collection sump, which collects rainwater. 'Ihe southern portion of the site has been 
modified in areas so that the terrain s lops  north to the central collection sump. Mast 
of the site is sloped such that all rainwater collects in the main collection sump. 
Arrows indicating the direction of surface flow during rain events and containment 
features (e.g., berms, asphalt and concrete paving. walls, etc.) are indicated on Plate 1. 

'Ihe concrete curb along the north, east, and west sidcs of the propcrty is gcncnlly in 
good condition and is serviceable. Asphalt berms on the south side of the property are 
also in good and .serviceable condition. In the past, the area by the maintenance shop 
did not have a containment k ~ r m ,  and rainwater was allowed to flow off-site and into 
the adjacent drainage ditch. 
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Thc gencr,~l ovcrall condition of the concrete and asphalt ground cover is good. 
\\'here areas are covercd with asphalt, the asphalt is either relatively new (less than 
2 ycars c)lJ) or had recently been slurry scaled. All asphalt, including berms, was 
serviceable and appeared to be sufficiently scaled to inhibit infiltration. The conmte 
in general is in good and serviceable condition. 

The property to the northeast of the Site has a history of shedding rainwater onto the' 
droperty. To prevent this, a retention wall was ,htalled to divert rain run-off to a 
drain line installed beneath Pn's mainaccess driveway. The southeast portion of the 
facility (main office bailer, employee parking lot, and truck scales) is isolated from the 
process and chemical storage areas of the facility by secondary containment berms 
and does not receive runoff from these areas; 

The only area of the property not covered with a layer of concrete or asphalt is the rail 
spur on the south side of the facility. Ground cover at the rail spur consists of crushed 
rock ballast for the railroad tracks. In the past, buckets were reportedly used by staff 
to contain incidental leaks. Currently, portable drip pans are utilized to contanr 
incidental leaks during transfer of product from the rail cars. 
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Section 3 
Distribution of Contaminants in . 

Soil Gas, Soil Matrix, Groundwater, 
and Surface Water 

This section illustrates the results of prior soil investigations, with the d t s  
illustrated on Plates 1 through 7. Graphics illustrating soil vapor sampling results 
from the Final Phase I Corrective Action Soil Vapor Survey Report are provided in 
Appendix E. Tables summarizing historical and current jpundwater sampling 
results are provided in Append.ix F. Time series plots for all VOCs detected in 
groundwater in all on-Site wells, and time series plots for cadmium, total chmmium, 
hexavaient duomiurn, and TCE for the majority of the sampled Site w e b  are also 
provided in Appendix F. 

3.1 Soil Gas Contaminant Distribution 
CDM completed a soil gas investigation in the northwest portion of the Site during 
2001 (WM, 2001). Samples were generally collected to maximum depths d . 
25 to 28 feet bgs and analyzed on site for a suite of V W .  A d d i t i d  samples wexe 
also taken in Summa canisters, which were analyzed aciording to USEPA Method 
TO-14A. Analytical results are summarized in Table 31, Appendix E . 

Samples from depths of 5 feet bgs were generally collected from her-pined 
materials representing the Bellflower aquitard, with samples c o U d  fnrm 
18 and 25 to 28 feet depths generally collected from karser-grained materiaLs 
representing the unsahudted Gage aquifer. One sample (SV-17) was coUeckd from r 
depth of 40 feet bgs in'the fine-grained aquitard underlying the Gage aquifer. 

The Final Phase 1 Corrective Action Soil Vapor Survey (SVS) Report (CDM, 
November 2001) illustrated the findings of the investigation in detailed figures and 
cross-sections. Figwes 31 through 313 hom the W S  report have been provided in 
Appendix E. The locations of the current site features discussed below are illustrated 
on Figure 311, Appendix E 

The shallow TCE footprint extends NE-SW approximately between the spent 
container storage area (SCSA) and plate-and-frame filter press (Figwe 37, 
Appendix E). Concentrations range up to 62 ug/L (vapor; ppbv) southwest of the 
SCSA. The deeper footprint extends NE-S\V approximately between the -A and the 
southern end of Pond 1 (Fih.ure 38, Appendix E). Concmtrations of up to 4S2 ug/L 
occur underneath the SCSA. - 

1,l-DCE was detected in shallow soil gas samples, creating a footprint which trends 
NE-SW between the SCSA and Tank ST-I (Figure 3-3, Appendix E). Concentraticms 
range up to 6.8 ug/L under the SCSA. In deeper samples, the overall footprint tends 
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NE-SW behvecn thc SCSA and the boilers (Figure 3 4 ,  Appendix E). Concentrations of 
up to 330 ug/L were detected northeast of the production managefs office. 

1,l-DCA occurs in shallow samples such that the overall footprint extends NE-SW in 
the approximate area behveen the SCSA and the plate-and-frame filter'pr~ss. 
Maximum concentrations of up to 8.3 ug/L occur near the spent container storage 
area. Concentrations in deeper samples form an overall footprint extending between 
the SCSA and the boilers ( ~ l ~ u r e  3-5, Appendix E). Concentrations up to 330 ug/L 
were detected just north of the former chromic acid UST. Dcep sample results are 
illustrated in Figure 3-6, Appendix E. The deeper soil vapor plume is more laterally 
extensive than the shallow plume. 

The lateral distribution of 1,1,1-TCA in shallow samples extends between the area 
southwest of the SCSA and Tank ST-1 (Figure 3-9, Appendix E). A maximum 
concentrations of 3.4 ug/L was detected east of Tank ST-1. In deeper samples, 
the footprint extends behveen the ammonia tank and the area north of the 
plate-and-frame filter press (Figure 310, Appendix E). A maximum concentration of 
310 ug/L was detected just north of the former chromic acid USI: The vertical 
distribution of selected chlorinated compounds and total VOCs is illustrated on two 
cross-sections (Figures 312  and 313, Appendix E). 

Benzene, toluene, ethylbenzene, and total xylenes (BTEX) were detected in soil vapor 
samples less frequently and at lower concentrations compared to chlorinated VOCs A 
maximum benzene concentration 8.6 ug/l was detected at a depth of 18 feet bgs at 
location SV-18, located northwest of the former fuel UST area. A maximum toluene 
.concentration of 11 ug/l was detected at as depth of 18 feet bgs at 10cationSV-17, 
located north of the former chromic acid UST. Maximum concentrations of 8.1 ug/l 
m,pxylenes and 3.5 ug/I ethylbenzene were detected at a depth of 25 feet bgs at 
location SV-18. 

A comparison of soil vapor and groundwater VOC concentrations is provided in 
Table 4-1, Appendix E. Evaluation of the results summarized m the tableindicates 
that there were individual VOCs in soil vapor that were not detected in the 
underlying groundwater, and vice versa. The results suggest that at k t  some of tk 
VOCs in soil vapors are due to off-gassing from groundwater. n\is is particularly true 
of the results near well hlW-11, where the soil vapor and groundwater VOC patterns 
match closely. Locations where VOCs were detected in site soil samples at various 
depths are discussed below. In mid-January 2005, Pha-se 2 SVS field work was 
initiated and completed at the Site. Following quality checking and evaluation of the 
analvtical data, a report summarizing the investigation findings will be submitted to 
D m .  

3.2 Soil Matrix Contamination 
In 1986,19 soil borings were advanced cm site with .selected soil .samples analyzed for 
pH, cadmium, chromium, copper, zinc, nickd, chldride, sulfate, ammonia nitrogen, 
and carbonate (Kleinfclder, 1986). %iL< analytical results from the 1986 investigation 
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are provided in Appendix E. Thirteen of the boring5 were convcrtcd to groundwater 
monitoring wells (htW-1 through htlV-1 I), with well pairs installed at two well 
locations (hiW-4/MW-IA and MW-6A/MW-68). 

The 1W1 RFI included a major soil sampling program that involved sample locations 
across the entire site. A Phase I1 RFI was subsequently performed in several areas of 
interest (former Fuel UST area, copper cement pond area, waste acid tank area, drum 
storage area, and the parking lot west of the facility lab) identifid during the initial 
RFI. The majority of the samples were analyzed for selected metals (cadmium, total 
and hexavalent chromium, copper, iron, nickel, lead, and zinc) and pH. Selected 
samples were also analyzed for arsenic, cyanide, mercury, puigeable aromatic and 
chlorinated volatile organic compounds (VOCs), total extractable petroleum 
hydrocarbons (TEPH), and polychlorinated biphenyls (PCBs). VOC analyses were 
performed at all "Profile" boring locations, where a full suite of analyses were 
performed in accordance with the RFl Work Plan. Additional samples for VOC 
analysis were also selected basid on elevated field sueening results performod 
during drilling and sampling using a photoionization detector (PID). 

The soil sampling results from the Kleinfelder and RFI investigations are illustrated 
on Plates 2 through 7. For the purposes of the following discussion, soil sample results 
have been organized into two categories, as follows: shallow soil samples collected 
from ground surface to a depth of 14 feet bgs, and deep soil samples collected fnnn 
depths greater than 14 feet bgs. The "shallow" soil samples generally correlate to the 
~e'ilflower aquitard, with "deeper" soil sar.rples generally collected from units 
underlying the Bellflower aquitard. Plates 2 and 3 illustrate shallow and deep 
chlorinated VOC results, respectively. Plates 4 and 5 illustrate shallow and deep 
aroma tic VOC and TEPH results, respective1 y. Plates 6 and 7 iflustra te shallow and 
deep metals and pH results, respectively. Analytical summary tables from the RFS 
investigation are also included in Appendix E 

During the RFI, TCE was detected at elevated concentrations in sod samples collected 
from the following areas: If 0,000 ug/kg in boring RS-6 (Relocation Site) at a depth of 
3 feet bgs; 4,800 ug/kg in boring SB7 (Former Chromic Acid UST) at a depth of 3 feet 
bgs; and 2,600 ug/ kg in boring WMU20B (Spnt Container Storage h a )  at a depth of 
2.2 feet bgs. Due to the long operational history of the Site (including uses unrelated 
to its current use) and its location in a highly industrialized area, it is extremely 
difficult to determine sources of observed VOC contamination. VOCs detected in soil 
gas and soil matrix samples are likely derived from several sources (e.g., r e l e ~  
associated with historical Site operations, releases associated with prior use of the Site 
unrelated to current use, and off-gassing from groundwater). As part of on-going 
Corrective Action, a Phase 2 Soil Gas investigation has been proposed for the Site, 
with work plans prepand and submitted for mgulatory agency review. 
Contributions from on- and bff-si te sources will be better understood once the new 
data have been obtained and evaluated. 
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3.2.1 Metals and pH 
During the RFI, soil samples for background metals analysis were collected from four 
locations, as follows: on-site upgrndient well location hIIY-OlD/BC;-Ol and three off- 
site locations (GO2 through BG-04). hlW-OlD/BG-01 and BG-02 were deeper 
borings (97 and 40.5 feet bgs, respectively) advanced with a hollow-stem auger drill 
rig, with borings BC-03 and BG-04 advanced to I1 feet bgs using a hand-auger. Two . 
borings ((A ind 8) were advanced at each of the hand-auger locations. Background 
sampling locations are illustrated on Figure 3-2, with the results summarized in Table 
4-1 (both the figure and table are provided in Appendix E). 

It is unlikely that the concentration of hexavalent chromium (60.5 mg/kg) detected at 
a depth of 30 k t  bgs at the locatioti of background boring BG2 is naturally 
occurring. Review of the background data indicates that hexavalent chromium was - 
not detected (at a detection Limit of 0.5 mg/kg) at the majority of the background 
sample locations. Therefore, hexavalent duomiurn will be c-dered a COC at any 
location where it is detected in native soils: 

As discussed above, samples for amnic analysis were not collecbd ham the 
background boring locations. Additional background sampling for metals analyss 
(including arsenic) will be performed at the Site as part of the future Risk hsesmwnt 
As the area stmounding the Site is primarily industrial, DTX staff wiU be cartacbcd 
regarding their local experience at other sites in the area, to assist with selecting 
appropriate background sampling locatims and depths 

The following discussion has been organized into Areas of Concern (AOCs) where 
elevated metals toncentrations .were detected in Site soils. A brief discusion of each 
AOC is also included below. 'Ihese AOCs are subject to revision following colleclion 
of the proposed backpund samples described above and statistical evaluation of the 
d t s .  

P d  I A=. 
Pond 1 is an inactive surface impoundment that currently serves as secondary 
containment for two wastewater tanks (W-1 and W-2) that are part of the facility's 
wastewatertreatment *stem. Pond 1 was constructed in 19E by modifyrng t)re 
fonner Pond 8, which had also been used for wastewater treatment. Pond 1 was 
constructed by adding an additional 6-inch thickness of steel-r~infozced conate  and 
extending the walls. 'Ihe dimensions of Pond 1 are approximately 37 feet by 37 feet. 
The Pond extends partially below grade and has a capdcity.of 36,000 gallons. Pond 1's 
use as a surface impoundment was discontinued in July 1%. Shortly thereafter, it 
was put into .service as .-ndirry ccmtainment f& wastewater tanks W-1 and W-2 
Pond 1 has been identified as an AOC at h e  Site. 

Soil samples were collected from 3 borings located within Pond 1 (PI-1, PI-2, and . 
PI-3), and six b o ~ g s  adjacent to Pond 1 (PI-4, PI-5, PI-6, PI-7, B1,52). Soil sampk 
were also collected from t h  monitoring wells hated a&cent to Pond I (MWI, 
MWQA, and MW10). 
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Shallow Soils 
11s illustr,~te~i on Plate 6, clevatcci metals were detcuted in shallow soils underlying 
Pond 1 (see borings PI-1,I'l-2 and P1-3). The mctal founci at the highest concentrations 
in the thrtu. borings was total chromium, with a maximum concentration of 37,000 
mg/ kg dctcvtid at a Jcpth of 2.5 Feet bgs in boring PI-I. The concentration of total 
chromium dcrclined to 894 mg/kg in the soil sample collccted from a depth of 12 feet 
bgs in the boring. pli values were also observed to decline from 10.0 to 4.1 within the 
same interval. 

t lexavalcnt chromium concentraticns observed at the three boring locations within 
Pond 1 \\-ere gcnerallv orders of magnitude lower than the total chromium 
concentrations. ~exa;-alcnt chromium was detected at a depth of 12 feet bgs in boring 
P1-1 and 0.5 feet bgs in boring PI-3 (concentrations of 94.5 and 143 mg/kg, 
respectively). Cadmium was detected in six of the 12 shallow samples, with a 
maximum concentration of 5.1 mg/kg detected in boring PI-1 at a depth of 2.5 feet 
bgs. Copper concentrations were generally elevated, with maximum concentrations of 
1,180 mg/kg, 2,110 mg/kg and 1,260 mg/kg detected in shallow soil samples 
collected from borings PI-1, PI-2 and PI-3, respectively. Nickel, lead and zinc were 
generally not detected at elevated concentrations in the three boring. 

A comparison of the results hom the adjacent boring locations (PI4 through PI-7, and 
E l )  with the results from the interior Pond 1 boring locations shows that cadmium, 
chromium, copper, nickel, lead and zinc were generally detected at elevated 
concentrations. Hexavalent chromium was detected in 2 of the 11 samples collected 
from the three adjacent borings, at a concentration of 21.4 mg/kg in PI-5 (1.5 feet b g )  

' and 0.74 mg/kg in PI-7 (10 feet bgs). Hexavalent chromium was not detected in 
samples collicted from PI+. 

'An arsenic concentration of 72 mg/kg was detected at a depth of 2.5 feet at boring 
location PI-1. Arsenic was detected in 26 of the 50 samples collected for arsenic 
anal!-sis during the RFI, and this was the maximum reported concentration for the 
on-site samples. The concentration rapidly declined to 21 mg/kg at a depth of 3 feet 
bgs in boring PI-1. 

Deep Soils 
Metals and pH mul ts  from soil simples collected at depths in excess of 14 fee t  bgs 
within .~nd in the immediate vicinity of Pond 1 art! il!ustratcd on Plate 7. Detected 
conccntra tiom were generally less in the deeper samples compared with the shallow 
saniplcs. The prima? exception was the detection of hcxavalent chromium at a 
conccntr,ition of I'M mg/kg in boring P1-2 at a depth of 32 feet bgs. Hexavalent 
chromium was not dctcctcd in the final sample collected from boring PI-2 a depth of 
36.5 f e e t  bgs. 

p1 I va1iii.s at interior Pond 1 1txation.s Pl-1, Pl-2, .and Pl-3 were generally observed to 
stradily dc~linc \r.ith in~rcase~i depth (e.g., p1 1 va11ic of t0.O at 2.5 fcvt bgs in boring 
PI- 1 citylined to 3.h at a depth of 37 fwt bgs). Thi~ trend was alw otiscrvcd at boring 
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location PI-7. The possildc significance of this finding will be di--.& in Section I of 
this d o c u m t .  

Arsenic concentrations in szmples collected from boring PI-1 in the intenVal from 
17 to 37 feet bgs ringed from 3.30 mg/kg at a depth of 17 feet bgs to 19.20 mg/kg at a 
depth of 37 feet bgs. 

Former Chromic Acid UST 
A fiberglass 3,000-gallon UST (WMU12) was removed from the site in approximately 
1981. The UST formerly contained a low pH chrome etching solution which was a 
mixture of chrome, copper, chloride, ammonia, nitrogen, and sulfate (Kleinfelder, 
1986). The UST was located just southwest d the present location of the ammonia 
AST, and was installed to a depth of 8 feet bgs. Four soil borings (83 through B-6) 
were advanced to depths ranging from 15 to 25 feet bgs in the,immediate area of the 
former UST during the Kleinfelder investigation. Boring SB7, a profile location where 
additional analyses were performed, was placed at the approximate location of boring . 
B-5. During the Phase I1 RFI, two additional borings were advanced north and south . 
of the area to evaluate the extent of contamination associated with the formerchnanir 
acid UST. AU three RFI borings were advanced to a depth of 40 feet bgs. 

Shdlow Sois 
At location 56-7, cadmium, total d\romium, copper, nickel, lead, zinc and hexavalent 

a chromium were defected in shallow soils at elevated concentrations. Total chFomium 
and copper concentrations were generally elevated at boring locations 5 3  through B 
6. Boring locatims SB-7 and B4, which were located closest to the fomm chmic 
acid UST, were the locations where total duomiurn concentrations were nust 
elevated. A maximum total chromium concentration of 12,000 mg/kg was detecled at 
a depth of 5.5 feet bgs in boring SB-7, with16,OOO mg/kg detected at a depth of 10 feet 
bgs in boring B-4. Hexavalent chromium was detected at a maximum concentratim d 
1,040 mg/kg at a depth of 5.5 feet bgs at location S57. Arsenic was also detected at a 
concentration of 15 mg/kg at a depth of 3.5 feet bgs in boring SET- 

Deep Soils 
Total and hexavalent chromium were detected at elevated concentraticms throughout 
the entire drilled depth (40.5 feet bgs) of bonng 587. Total duomiurn was detected at 
a maximum concentration of 7,130 mg/kg at 20.5 feet, declining to 979 mg/kg at 40.5 
feet bgs. Hexavalent chromium was detected at a maximum of 1,160 mg-kg at a depth 
of 40.5 feet bgs. 

pH values declined fairly steadily from 75 at a depth of three feet bgs to 3.3 at a depth 
of 30.5 feet  b e .  At 40.5 feet, pH increased to b.5. At bonng location 8 4 ,  pH was also 
low, r'mging from 4.6 at a depth of 5 fwt bgs to 4.0 at a dcpth of 10 feet be. At 
location B-5, a short distance north of the former chromic acid UST, the soil sample 
collected from 15 feet bgs contained higher total chromium and copper concentrations 
and lower pH compared to the shallow samples collected from 5 and 10 feet bgs in the 
boring. As d i s c u s 4  in Section 4, the former chromic akd UST is believed k~ be the 
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source of the elevated chromium and low pl I detcctcd in deep soils underlying the 
Pond 1 area. 

Hexavalent chromium was not detected in Phase 11 RFl borings WMUl2-SB1 and 
WhIU12-SB2 to depths of 40 feet bgs. Cadmium, chromium, coppr, and nickel 
concentrations were slightly elevated at these two locations. In addition, pH values 
ranged from 6.5 to 7.8. 

Arsenic was not detected in samples collected from boring SB7 at depths of 15.5,20.5, 
and 30.5 feet bgs. It was detected at a.concentration of 31.00 mg/kg in the sample 
collected at a depth of 40 feet bgs, but was not detected in the sample collected at 
40.5 feet bgs. 

Fomer Fuel UST 
Two fuel USTs were removed from the Site in July 1989. One tank contained diesel, 
one gasoline, and each had a 10,000-gallon capacity. The excavatidn was reporkclly 
12 to 15 feet deep, 25 feet wide, and 35 feet long. The excavation was reportedly 
backfilled with clean fill dirt after the completion of RFI field sampling &tivities 
(personal communication between Mr. Mark Alling and Mr. Ed Vigil, March 14, 
2002). 

With the exception of boring UST-SB7, soil samples for metals analysis were not 
collected from the former fuel UST area borings. 'Three samples were collected from 
boring UST-SB7 at depths of 5.5,17, qnd 40.5 feet bgs and analyzed for arsenic. 
Concentrations of 4.9,4.1, and 18 mg/kg were reported for the three samphs. 

Total and hexavalent chromium were also analyzed from samplescollected from 
boring UST-SB7 at depths of 4.5.15, and 34.5 feet bgs. A maximurn concentra&m of 
22.1 mg/ kg total chromium was detected in the sample collected from a depth of 4 5  
feet bgs. Hexavalent chromium was not detected in any of the samples. 

Fonner C o w  Cement Pond A m  
The area generally bounded by the "C" process area to the west, the facility 
maintenance shop to the east, the facility roadway to the north, and the railroad tracks 
to the east was formerly nsd as a coppr cement drying area. The area consisted of 
six ponds which were used for drying coppr  cement product from the 1960s to the 
1980s. Several of the ponds were reportedly constructed with.conaete, with the 
remainder constructed of a mat material covered with asphalt and a sealant. One of 
the former concrete ponds is currently in use as rainwater tank 3. Based on 
observations made during the RFl, the floor of tank 3 extends approximately one to 
two feet below* grade. It was assumed that the other ponds were cans- 
similarly. 

Numerous soil brings were advanced in the area during the initial and 
Phase I1 RFl investigations. In addition, profile boring SB8 was advanced to a depth 
of 40.5 feet bgs in the northeastern portion of the area. 
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Shallow Sails 
Shallow borings WMU46-A through WhlUSB, WMUSSB3, WMU&HBl and 
WMU46-HB2 were advanced in thc former copper cement pond area. Shallow soil 
samples were also collcctd from deeper soil borings SB8, WMU&SBl, and 
WMU46-SB2. Copper, nickel, lead, and zinc were detected at elevated concentratitnu 
in many shallow soil samples collected from the area. For example, maximum 
concentrations of 23,100 mg/kg copper, 11,800 mg/kg nickel, 18300 mg/kg lead, and 
14,600 mg/kg zinc were reported in the WMU46-A through E .brings. Hexavalent 
chromium was not detected at the majority of the sampled locations 

Deep Soils 
bi boring locations WMUJbSB2 and SE8 were both advanced to 6 feet bgs. At 
location WMU46-SB2, a total chroinium concentration of 48 mg/kg at a depth af 
35 feet bgs, and a copper concentration of 45 mglkg at a depth of 40 feet bgs, wee 
slightly elevated. Nickel, lead, and zinc concentrations w e  generally not elevated. 
Hexavalent chromium was not detected.in six samples collected from boring' 
WMUeSB2 at depths ranging from 15 to 40 feet bgs (the maeum drilled depth). 
Capper and nickel concentrations in the samples collected from the maximum depth 
of boring SB8 (40.5 feet bgs) were 66.9 and 35.4 mg/kg, respectively. Hexavalent 
chromium was also not detected in four samples colleed from SB8 at depths 
ranging from 15.5 to 40.5 feet bgs (the maximum depth). 

F e d  Chloride Alrr 
In order to stabilize the soils in the ferric chloride area (WMU18/19) prior to pmposed 
redevelopment, shallow soils were reportedly mixed with lime to hc~ase the pH of 
the soils. Analytical results for shallow soil samples collected for metals analysis fron 
borings SB-4 through SM, FeCl-SBQ, DHSHB1, and WMU18/19 are illustrated an 
Plate 6. 

SNlow Soils 
Cadmium was detected at the majority of the sampled locations. A maximum 
concentration of 3.6 mg/kg cadmium was detected in the sample c o U e d d  from tht 
inteival from ground surface to 1.5 feet bgs at location DHS-HBl. Total chmium, 
copper, nickel, lead, and zinc were generally elevated, with maximum concentraticmi 
(828 mg/kg total chromium, 9,660 mg/kg copper, 1,070 mg/kg nickel, l,W mg/kg 
lead, and 869 mg/kg zinc) detected at the WMU18/19 locaticm. 

Hexavalent chromium was not detected at the majority of the sampled locati011s and, 
where it was detected, it was at relatively low levels. Arsenic was also not detffted in 
three samples collected from boring FeCl-SB4 to a depth of 11.5 feet be, howwer, it 
was detected in all three samples collected from boring WMU18/19. The 
concentration in the sample mllcctcd from 3 to 4 feet bgs was slightly elevated. pH . 

values.were variable, with a low of 3.2 at lbcation WMUl8119 and a high of 11.41 at 
location SB-4, at depths'belwcen 5 and 6 feet bgs. 
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Deep Soils . 
Soil borings SB4 through SB6 were advanced to depths ranging from 45 to 49 feet 
bgs. Total chromium concentrations were generally elevated at locations SB-4 and SE 
5, with sporadic elevated copper detections at those locations. Cadmium was detected 
in all deep soil samples collected from borings SB-4 and SB6. Concentrations ranged 
from 0.12 to 0.37 mg/kg at location SB6, and from 0.06 to 0.25 mg/kg at location SB- 
4. pH values were low at all three locations through the sampled intervals, ranging 
from 3.14 at a depth of 21 feet in boring SB6 to 5.34 at a depth of 16 feet bgs in boring 
SB-4. 

Hexavalent chromium was detected at relatively low concentrations at two of the 
three deep boring locations (SB4 and SB-5). ~axirnum concentrations of 51.1 mg/kg 
at 25.5 feet bgs in boring SB4, and 2.27 mg/kg-at 15.5 feet bgs in boring SB5 were 
reported. Hexavalent chromium was not detected in six samples collected from 
boring SB6at depths ranging from 15.5 to % feet bgs. 

, Fonna Zinc Pond Area 
. The Curreri t Conditions Reprt  indicated that an unpaved area in the northern 

prtion of the Site was used for zinc storage, with a berm4 area containing three 
storage tanks or ponds (see Figure 6, Appendix E). Neutralization sludges w m  also 
reportedly deposited in a depression in the area. In 1976,720 cubic yards of materiirl 
were removed from this area and disposed at a Class 1 landfill. 

Two borings, SB1 and SB2, were advanced to a depths of 40 and 40.5 feet bgs, 
respectively, in the former zinc pond area. Cadmium and hexavalent chromium were 
generally detected in the shallow soil samples from the borings, but were not detected 
in the deeper samples collected in the approximate intend from 15 to 40 feet bgs. ' 

The concentrations detected in shallow samples collected from boring S 8 2  were 
significantly higher than the concentrations detected in SE1. 

High concentrations of several metals were detected in shallow soil samples (to 10 feet 
bgs) collected from boring SB2 located in the western portion of the area. Zinc 
storage reportedly took place in this area. The metal detected at the highest 
concentration was zinc, at a concentration of 30,800 mg/kg in the sample collected 
from a depth of 1 feet bgs. Concentrations were also elevated in samples collected to 
10 feet bgs, and declined by orders of magnitude in samples collected in the interval 
from 15 to 405 feet bgs. . 

Spcn t Container Storage Ama 
Soil samples were collected from two shallow soil boring locations (whillZ@A/HBZ 
and WMU20-B/HBl) in the SCSA at a depth of 1 to 2 feet b e .  Cadmium, total 
chromium, copjwr, nickel,.and lead were detected at both locations. hiaximum 
concentrations of 4.7 mg/kg cadmium, 1,190 mg/kg total chromium, 7 i O  mg/kg 
copper, 113 mg/kg lead, and 316 mg/kg zinc were detkted in boring WMUUF 
A/HB2 

cry' 3-9 
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~&ellaneaus Areas 
Railroad and Drainage Ditches. 
Shallow soil samples (1 to 2 feet bgs) were collected from six locations along the 
drainage ditch (Dw through D M )  A d  six locations along the raiIroad tracks (RR-1 
through RR-6). Cadmium, total chromium, copper, nickel, lead and zinc - 
concentrations were elevated at the majority of thh sampled locations. Hexavalent 
chromium w& detected at thre of the 12 locations (RR-1 through Rk3), at 
concentrations ranging from 9.0 mg/kg at RR-2 to 216 mg/kg at RR-1. pH values 
ranged from 4 5  to 8.7 at the 12 sampled bcations 

West Parkinp - Lot 
Locations sampled in the west parking bt.area (WPLHBI and WPL-HB2) during the 
Phase 11 RFI are illustrated on Figure 4-1 in Appendix E. .Analytical results are 
summarized in Table t2 of Appendix E. Cadmium was detected at both locations at 
depths of 1 to 2 and 5 to 6 feet bgs. Total duomium,copper, ijnd lead amcentrations 
were also slightly elevated at boring location WPL-HB2 at depths of 1 to 2 and 5 to 6 
feet bgs. ~ e t a l s  apuentrations wire n&t eleva~ed in samples coU&ed from depths of 
9 to 10 feet bgs from both sampled locations. Hexavalent chromium was also not 
detectd at either locatid 

EastPorkinnLot , . 

Four locations in the east parking lot (PL-HBl thmugh PLHBQ) wexe sampled to 
depths of approximately 6 feet bgs during the RFl. With minor exception, metals were 
not detected ai elevated concentrations at the four sarnpled locations. At location Pt 
HB4, copper was detected at concarpations ranging from 75 to 109 mg/kg. 
Maximum mmmtrations of 102 mg/kg nickel and 48.5 mg/kg lead were also 
qorted at that location. Hexavalent chromium was not detected in any of the 12 
samples collected from ihe four botiarrs. 

Relocotion Sites 
Six relocation site borings were adkanced to dmmcterize soils beneath locations 
where wastewater tanks W-1 and W-2 might be w e d ,  if m s s q ,  tit ti,iate any 
necessa'y remediation'of Pond 1. Eight samples were collected for metals and pH 
analysis from docation site boring RS6, at depths ranging from 1 to 40 fect bgs. 
Maximum cadmium, total chromium, copper and lead concentrations in shallow 
samples collected at depths of 1 and 3.feet bgs were 2.0,279,1050, and 1590 mg/kg, 
respedively. In the sample collected from 1 feet bgs, a maximum nickel ammtratim 
of 536 mg/kg was detected. Elevated concentrations were generally not detected in 
samples collected at depths of 5.5,10,15,20,30, and 40 feet bgs. A low amcenbatim 
of 2.8 mg/kg arsenic was detected in the sample mllectd at a depth of 20 feet bgs. As 
d i d  below in Section 32.2, the sample collected from boring RS6 at a depth of 3 
fcct bgs also contained the highest concentration of TCE detected in Site soils. 

Soil samples to 40 feet bgs were also collested from five 'additional relocation site ' 

borings (-1 through S 5 ) .  Cadmium, total chromium, copper, nickel, and had 
conccntratians in sampks collected from 1 to 5 feet bgs wen? generally lower than 
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concentrations in .samples collected belorv 5 feet bgs. Cadmium was detected at depth 
at hvo locations (3.1,l .O, and 0.60 mg/ kg at depths of 15,20, and 30 feet bgs in boring 
RS2, and 8.6 mg/ kg at a depth of 15 feet b g  in boring RS3). 

Hexavalent chromium was detected at a concentration of 138 mg/kg at a depth of 
3 feet bgs in boring R!%, and was generally not detected or detected at low 
concentra tions at the remainder of the sampled locations. Low pH was cbsemed at 
depths of 1,3,10, and 30 feet bgs at location RS-2 (pH 3.0,35,4.6, and 5.8, 
tespectively). 

Fomcr Drum Storage A m  No. 2 . 

One shallow soil sample was collected from former dnun storage area no. 2 (WMU22) 
in the interval from 1 fo 2 feet bgs. Cadmium, total chromium, copper, nickel, and 
lead were deteded at concentrations of 1.5,502,498,35.6, and 180 mg/kg, . 
respectively. The pH of the sample was 4.6. 

3.22 Chlorinated VOCs 
~hlo&ated VOC results for shallow and deep soil samples are illustrated on Plates 2 
and 3, mqecbdy.  . . 

Pond 1 A m  
Relatively low mnamtrati* of chlorinated VOCs were detected in boring PI-1 in 
samples collected from depths of 3 to 36.5 feet bgs. TCE, 1,l-DCA, MC, and acetone 
wefe detected at the location of PI-1 at concentrations ranging from 6 ug/kg CfCE) to 
60 ug/kg (acetone). 0dy.one compound (2-butanone, a.k.a. MEK) was detected at a 
concentration of 13 ug/kg at boring location PI-4. No other chlorinated VOCs w m  
detected at these two sampled locations . 
Fkmnm Chromic Arid UST 
The Iiirgest number of individual chlorinated VOCs (TCE, PCE, 1,l-DCE, l,l,l-TCA, 
chloroform, etc.) was detected at the three boring locations advanced in the area of the 
former chromic aad UST. The highest concentrations in the area were reported for 
samples c o U d  from boring SB7, located immediately adjjcmt to the fonner UST. 
Elevated conantrations of TCE (4,300 ug/kg), PCE (1,200 ug/kg), and 1,1,1-TCA 
(2,900 ug/kg) were detected at a depth of 20 feet bgs in the boring: Chlo&ted VOCs 
were also detected at depths of 3.5,5,10,15,30, and 40 feet bgs in the boring. 
Concentrations detected in borings lVhiU12-SBl and WMU12-SB2 were generally 
lower than the concentrations de- in SB7. 

Fonncr Fuel UST 
Two soil samples for chlorinated VOC analysis were also collec&i from boring 
UST-SB7 in the former fuel UST area. hlC was the only chlorinated VOC detected m 
the samples collected from depths of 15 feet bgs (1,100 ug/kg) and 35 feet bgs 
(290 ug/kg) in the boring. Samples for chlorinated VOC analysis were also coUected 
from boring UST-SB1.I. UST-SB15, and UST-SBl8 located outside the fonner fuel UST 
area. Two to three samples were collt~ted from e.xh boring in the approximate 

(rY' st 1 ---- 
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intcnal from 10 to 35 fect bgs. With thc rxccption of a low conc~nlr~~tion (I50 ug/kg) 
of 1,2-DCA detected at a dcpth of 10 f c ~ t  bgs at Icration UST-SBIJ, chlorinated VOCs 
were not dctccted at the* locations. 

Fonner Copper Cement Pond Area 
Samples for chlorinated VOC analysis were collected from four boring locations 
(W hlU.16-SB2, WhfU4&SB3, W hlU.16-E, and 588)  within the former copper cemcn t 
p n d  area. With minor exception, chlorinated VOCs were not detected at the four 
sampled locations. Exceptions were hlC at a concentration of 28 ug/kg at location 
WMU&E, MC concentrations ranging from 26 to 55 ug/kg at location SB8, and 
acetone at a concentration of 22 ug/kg at S 5 8 .  

F i c  Chloride Area 
Samples for chlorinated VOC analysis were collected from four shallow soil borings 
in the ferric chloride area (SB4, SB5, FcCl-SW, and WMU18/19). Low levels of TCE 
ranging from 9 to 125 ug/kg were detected at all four locations. Five additional 
chlorinated VOCs (PCE, 1,2-DCE, MC, acetone, and 2-butanone) were also detected at 
low concentrations at location FeCI-SB4. Low levels of TCE (9 ug/kg) and acetone 
(120 ug/kg) were detected at location WMUl8/19. 

Spent Container Storage Area 
Elevated levels of PCE (10,000 ug/kg at a depth of 1 to 2 feet bgs) and TCE 
(2,600 ug/kg at a depth of 2.2 feet bgs) were detected at boring location 
WMU20-B/HBl. Two borings were advanced at that location, with boring WMU20-B 
advanced during the initial RFI and boring HBI advanced during the Phase I1 RFI. 
Boring HB1 was advanced in order to evaluate the vertical extent of PCE detected in 
the initial sample. Concentrations were obsen~ed to decline to low levels (206 ug/kg 
PCE) in the final sample collected at a depth of 5 to 6 feet bgs. Chlorinated VOCs were 
also detected in all six soil gas sampling locations within the SCSA. 

Miscellaneous Areas 
Chlorinated VOCs were detected at elevated concentrations in one area not discussed 
above. The soil sample collected hom boring location RS-6 at a depth of three feet bgs 
contained the highest concentration of chlorinated VOCs detected in site soils. A 
concentration 01 110,000 ug/kg TCE was detected at this location, with no other VOCs 
detected. Foundq- -sand (yellow orange sand and vesicular glass) and a white material 
(possibly lime) were noted on the boring log in the upper four feet of the boring. A 
hydrocarbon odor was also noted at approximately five feet bgs. The sample was 
collculted from the depth corresponding to the highest PID reading (140 ppm) noted 
during field scrcwning with a PID. &low a depth of five fcct bps, PID readings 
declinid to the low 20s ppm and less. Bawd on this ancillary information, it may be 
infcmd that the vertical cxtcnt of ~ontarnin~~tion is limited. Considering the foundry 
sands obsr*n~d in the shallow soils and thc infcrred attenuation with depth, location 
RS-6 is not believed to 1w an area of concern with resyrrt to chlorinated VOC 
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0 3.2.3 Aromatic VOCs and TEPH 
BTEX compounds were analyzed Method 8020 for all soil samples collected 
during the WI for purgeable aromatic analysis. Aromatic VCX and TEPH results for 
shallow and deep soil borings are illustrated on Plates 4 and 5, respectively. Within 
the context of this discussion, it is important to note that Sanbom Maps da&I 1924 
and 1925 (see Appendix B) indicate that the northeastern comer of the Site was 
occupied bv Associated Oil Company. A crude oil tank farm consisting of a large 
80,000 barnil tank and two 2,000 barrel tanks was noted on the Sanbrn maps. An 
aerial photograph dated 1928 (see Appendix B) shows dark staining possibly 
associated with crude oil and other petroleum hydrocarbon releases from the tank 
farm in this general area. 

Pond 1 Area 
The aromatic VOCs toluene, ethylbenzene and total xylenes were detected at a depth 
of 2 feet bgs in boring PI-1 at maximum concentrations of 1,300,60, and 410 ug/kg, 
respectively. The toluene concentration declined to 48 ug/kg in ihe sample collected 
at a depth of three feet bgs, with no other aromatics detected in the sample. Aromatic 
VOCs were not detected in the sample collected from a depth of 215 feet bgs in 
boring PI-4. 

Fonner Chromic Acid UST 
Toluene was detected in boring SE7 at concentrations ranging from 86 ug/kg 
(10 feet bgs) to 29 ug/kg (15 feet bgs). Ethylbenzene and total xylenes were ddectcd 
in the sample collected from a depth of 20 feet bgs at concentrations of 250 &d 760 
ug/kg, respectively. A concentration of 2,300 mg/kg TEPH was detected at a depth of 
20 feet bgs at this location. Soil samples collected during the RFI for TEPH analysis 
were analyzed by Method 8015M, which did not include carbon chain speciatiah 

Fonner Fuel UST 
During the RFI, a total of 11 soil brings (UST-SBI through UST-SBll) were a d v a d  
in the immediate area of the former fuel UST to maximum depths of appmximately 
30 to 40 feet bgs. Four hand-auger boring jocatians (UST-HB1 through Us-HB5) 
were also advanced within the tank excavation to depths ranging from 165 to 18 feet 
bgs. During the Phase I1 investigation, seven additional borings (US- SB12 &mu& 
UST-SB18) were advanced in the vicinity of the former fuel UST to depths ranging 
from 25 to 35 feet bgs. 

Elevated levels of benzene, toluene, ethylbenzene, and total xylene (BTEX) were 
generally detected in the borings placed within and immediately adjacent to the 
former UST. In general, BTEX concentrations in the Phase 11 brings were detected 
less frequent1 y and at comparably lower concentra tiom than the initial U S  borings 

Shallow Soils 
Elevated BTEX concentrations were detected at several UST bring l o c a t h .  

a .  Concenhati- of 2.100 ug/ kg h - m e ,  1,000 ug/ kg ethylhenzene, and 8,000 ug/kg 
total xylcnes were detected at depths of 10 to 10.5 feet bgs at location US'-SB2 
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Concentrations, of 5,000 ug/ kg ethyllwnzene and 14,000 total xylenes were detected at 
a depth of 10 feet bgs at location UST-SBI At location UST-SB4, BTEX concentrations 
were 2,000,3,0,11,000, and 27,000 ug/kg, respectively, at a depth of 10 feet bgs. 
Comparable BTEY concentrations were also detected at several other USf boring 
locations. TEPH was generally detected at concentrations ranging from the low to 

' 

high 1000s ug/kg. 

Deep Soils 
Elevated BTEX and TEPH were detected at the four hand-auger boring locations 
collected within the excavation, immediately below the location of the former fuel 
USTs. Maximum concentrations of 5,000 ug/ kg benzene (UST-HB5), 6,OCMl ug/kg 
toluene (UST-HBZ), 37,000 ug/ kg ethylbenzene, 310,000'total xylenes (USf-HBZ), and 
16,000 mg/ kg TEPH (UST-HBl) were detected at these boring locations at depths 
ringing from 16.5 to 18 feet bgs. BTEX and TEPH concentrations were observed to 
generally decline with increased depth, and were generally not detected or detected at 
relatively low concentrations in the deepest samples coUected at depths rangjng from 
approximately 30 to 40 feet bgs. One notable exception was the detection of an 
elevated concentration of benzene (1,700 ug/ kg) at a depth of 37 feet bgs in boring 
UST-SB3. Toluene, ethylbrmene, total xylenes, and TEPH were not dehmd this 
sample- 

Fonner Copper Cement Pond A m  
Shallow Soils 
Benzene was not detected in any of the shallow soil sample; collected from Ooe fo-r ' 

copper cement pond area. Maximum detected concentrations for the other aromatic 
organics were 400 ug/kg toluene at SB-8 (5.5 feet bgs), and 5,100 ug/kg ethylbarzenc 
and 14,000 ug/kg total xylenes at WMU46-SB3 (10 feet bgs). In addition, a maximum 
concentration of 8$00 mg/kg TEPH was detected at WMU46.k 

Dnp Soils 
With one minor exception (5 ug/kg at a depth of 20 feet bgs in boring Wh.Zu#SET), 
benzene was also not detected in deep soils collected from the former copper cement 
pond area. BTEX and TEPH concentrations were observed to generally dedinc with 
increased depth, and were generally not detected or detected at relatively low 
concentrations in the deepest samples collebrrl at deplhs ranging from approximately 
30 to 40 feet bgs 

Frnic Chloride Awa 
Benzene was detected at a concentration of 700 ug/kg at a depth of 15.5 feet bgs in 
boring SB5 located in the ferric chloride area. Benzene was not detected in samples 
collected at depth of 5.5,10.5,35.5 and 45.5 feet bgs in the boring. A maximum 
concentration of toluene (360 ug/kg) was detected in boring SB-6 at a depth of 
6 feet bgs. Ethglhtnzcnc and total xylenes maximum conienhations were 70 ug/kg in 
boring SB5 and 220 ug/kg in boring FeCl-SBI, with both samples colleaed at depths . 
of 55 feet bgs - 
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Miscellaneous Areas 
Railroad and Drainage Ditch Amas 
Shallo\v soil samples were collected from locations DD-2 and RR-5 at depths of two 
feet bgs. Benzenc, tolirene, ethylbenzene, and total xylenes were not detected in the' 
two samples. TEPEI was detected at location DO-2 at a concentration of 5,400 mg/kg. 

Relocation Site 
Aromatic VOCs and'TEp~ were detect& at elevated conc&trations in two areas not 
Jkussed above. Elevated concenkations of 9,000 ug/kg ethylbenzene, 43,000 ug/kg 
total xylenes. and 460 mg/kg TEPH were detected at a depth of 3 fkt  bgs at the 
location of boring RS6, a short distance west of the former chromic acid UST. IEPH 
was not detected in the sample collected from 20 feet bgs (aromatic VOCs were not 
analyzed). This was the highest reported detection for total xylenes of all locations 
sampled at the Site for aromatic VOC analysis. This was atso the location where the 
highest chlorinated compound concentrations were d d .  

3.2.4 PCBs 
Shallow soil samples for PCB analpis were collected from several areas during the 
initial and Phase I1 RFI invetigations. PCB sampling results from the initial ' 

investigation are summarized in Table 4-5, mulk from the Phase I1 investigatiat are 
summarized in Table 4-6. Both tables are provided in Appendix E 

Pond 1 Atra 
One PCB, aroclor 1260, was detected at a concentration of 1,100 ug/kg at a depth of 
2 f e t  b g  in boring PEl. 

Fonner Chromic Acid. UST 
Aroclor 1260 was detmted at a concentration of 1,700 ugjkg in boring SB-7 at a depth 
of 3.5 feet bgs. 

Fonnn Copper Cement Pond Art6 
PCBs were not detected in a sample collected from boring S88 at a depth d 
55 k t  bgs. 

Fm-c ChJoridc Ama 
Soil samples collected from six borings in the femc chloride area mtained'tlui 
highest concentrations of PCBs of all soil samples collected at the Site. -or 1260 
concentrations ranged from 60 to 80,000 ug / kg, and were observed to generally 
decline with increased depth. Aroclor 12% was detected in only one sample (FkCl-SB7 
at a depth of 11 feet bgs) at a concentration of lOOug/kg. 

Miscellaneous A m  . 
Drainage Ditch Area 
Aroclor 1260 was detected at two drainage ditch locations, DD-1 at a conanhation of 
880 ug/kg and' DD-6 at a concentration of 200 ug/kg. The samples were collected 
from approximately 1 to 2 feet bgs. 
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West Parking Lot 
Aroclor 1260 was detrxt~d in both parking lot brings (M'PL-HBI and WPL-HB2) and' 
at all sampied depths. Concentrations ranged from 1,100 to 13,000 ug/kg. The 
concentrations were observed to decline with depth. 

East Parlcing Lot . 

Aroclor 1260 was detected at a concentration of 3,000 ug/kg at a depth of 1 foot in 
boAg  PL-HBl. The concentration d ~ l i n e d  to 17 u d k g  in the sample collected from 
a depth of 5 to 6 f e d  b g  in the boring. 

3.2.5 Semi-Volatile Organics 
Samples for semi-volatile organics analysis were collected from a limited number of 
boring locations. Analytical results are summarized in Table 46, Appendix E. 
2-methyhpthalene was detected at a ccmcentraticm of 26,000 ug/kg at a depth of 

. 5.5 feet bgs in boring sB-8 located in the former coppr cement pond nrr 
1,2,4trichlorobenzene was detected at a menhation of 1JMl ug/kg at a depth of 
5.5 feet bgs in boring FeCl-SB4. Qmne was detected at a concentration of 1,300 ug/kg 
in the interval from 1 to 2 feet bgs in boring WMU18/19, ~ ~ h i c h  was also located in 
the FeCl area. DLn-butyl phthalate and bii (2-Ethyl-hexyl phlhalate were detected at 
concentrations of .UW) and 410 ug/kg, respectively, at boring locatiom DD5 and DIM. 

Based on numitosing data acquired &e 1985, there are basically three grcnmdwates 
contaminant plumes underlying the PTI site. l he  plumes consist of hexavalent 
chromium, a r k t i c  organics, and chlorinated solirents. TIW following discussion 
describes the ammence and distribution of groundwater contaminants based 
primarily on the more k t  quarterly sampling results. During preparatioar of this 
SChl, all historical groundwater quality data were input @to the project's database. 
Tables summarizing VOCs, metals, and pH results from 1989 to the present up 
provided in Appendix F as Tables B-1 and B-2. Beginning in July 2001, analytical 
results have been provided electronically by the laboratory and input directly into the 
project's Access database. Historical data prior to July 2001 were input manually 
using historical analytical reports. Where analytical results are not indicated in Tables 
8 1  and 5 2 .  either the analytical reports were not available for review and inputting 
or the compound was not analyzed. ~he.historical analytical results were input into 
the database in order to generate the time series plots provided in Appendix F. 

3.3.1 Metals 
Routine quarterly groundwater monitoring at the Pn facility has gmeklly induded 
analysis for cadmium, hexavalent chromium, total chromium, and copper. 

Hcxavalmt and Total Chromium 
During the Ortober 2004 sampling event, hexavalent chromium was detected in 6 of 
the 12 sampled welb (due to lowering water levels, wells hllU61S and MW-16 . 

contained an insuffkicnt amount of water and were not sampled during Octaber 
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2004) and total chromium was detected in 5 of the 12 simpled wells. Well hW4 
contained Lhe highest detected concentrltion of hexavalent and total chromium (3.7 
and 2.5 mg/l, rccpcctively). The concentration in rvell MFV-M showed a significant 
decline (approximate order-of-magnitude) during October 2004 compared to the 
previous four quarters. Hexavalent chromium concmtrations during October 2004 
ranged from 0.001 mg/l (MW-1SD) to 2.6 mg/l (hIW-14s) in the remaining sampled 
wells. Concentrations of total chromium in the remaining sampled wells ranged from 
0.006 mg/l in well W - 6 D  to 1.2 mg/l in \\-ell MW-14s. Historically, the highest 
hexavalent and total chromium concentrations have been detected in well MW-4. ?he 
primary source of the chromium is Likely the former chromic acid UST, which is 
located upgradient from the locations (MW-J and MW-9) where elevated 
concentrations have historically been detected. 

Hexavalent and total chromium concentrations and groundwater elevations in well 
MW-4 during the period from January 1989 to August 2004 are illustrated on the time 
series plots in Appendix F. Concentrations of hexavalent chromium generally 
decreased from July 1989 (120 mg/l) to July 1993 (1.8 mgll), while groundwater 
elevations increased. From July 1993 to approximately early 2001, hexavalent 
chromium concentrations have fluctuated while groundwater elevations have 
remained fairly constant. From mid-2001 through October 2004, water levels have 
exhibited a generally steady decline, while hexavalent chromium concentrations have 
mnained fairly crrnstant. 

Monitoring performed at the facility since 1985 on a generally quhrterly basis has 
indicated that the hexavalent and total chromium plumes are not migrating offsite. 

Cadmium and Copper 
During the October 2004 sampling event, cadmium was detected in three wells at 
concentrations ranging from 0.006 (MW-14s) to 0.14 mg/l (MW-04). Cadmium lias 
consistently been detected only in well MW-4. The time series plots also illustrate We 
concentrations of cadmium detected in well h i ' - 4  and groundwater elevaticms 
during the period from January 1989 to October 2004. Cadmium concentrations have 
fluctuated considerably in well MW-4 throughout the monitored period. 

Copper was detected at a concentration greater than the mporting limit in one well 
(MW-l4S at a concentration of 0.031 mg/l) during the October 2004 sampling went. 
This concentration did not exceed the secondary MCL of 1.3 mg/l. liistorically, with 
the exception of \%*ell MW-14s during one sanlpling event (October 1990). capper has 
not been detectd in site wells at concentrations in excess of the secondary MCL 

- 3.32 Chlorinated Solvents 
Chlorinated solvents dctectcd most frequtntlv and at clcvatcd concentrations include 
TCE, 1,l-DCE, 1 ,~-DCA; and I,l,l-TCA. TCE was detcctcd in all 12 of the 
groundwater mcmitclring welk sampled during October 2004. The htghest 

a mncmbation of TCE (1Wugll) was c l e t~ t td  in well MWsl located along the northern 
boundary of Lhc site. with the sxond highL?it concentration (180 ug/l) detected in. - s-17 . 
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well h1W-11, ako located along the northern boundary of the site. The TCE at 
locations hlW-3 and htW-11 likely originated from off-site upgradient source(s). TCE 
was also detectcd at elevated concentrations at locations h1W-4 (160 ug/l) and MW- 
145 (160 ug/l). These bvo wells are located downgradient of the former chromic acid 
UST, where elevated levels of chlorinated VOCs have been detected in subsurface 
soils. 

Groundwater samples from selected yells (hW-IS, hiW-4, MW-1A, MW-6D, MW-9, 
MW-11 and MW-15D) wcre analyzed for 1,ldioxane during July and October 2001. 
The highest concentrations (130 and 110 pg/L) were detected in upgradient shallow 
well hlW-IS during July and October 2001, respectively. The next highest 
concentrations wcre detected in MW-4 (16 and 37 ug/l) and MW-9 (18 and 75 ug/l) 
during July and October 2001, respectively. The concentrations of l,.tdioxane in 
MW-11, located adjacent to the northern boundary of the Site, were 5.1 and 12 ug/l 
during July and October 2001, respectively. Concentrations in the three deep wells 
were less than 1 ug/l during both sampling events. A summary of 1,4dioxane Fesulb 
are provided in Appendix F. 

3.3.3 BTEX 
buring the October 2004 sampling event, low levels of aromatic organics were 
detected in five wells. Benzene was detected in four of the five wells at concentrations 
ranging from 1.3 ug/l (well MW-4 duplicate) to 0.59 ug/l (MW-15s). Ethylbenzare 
was detected in one well (MW-11) at a concentration of 29 ug/L 

A BTEX plume originating from off-site upgradient sources (e.g., Pilot Chemical) has 
frequently been observed in wells located along the northern boundary of the site 
during historical sampling events. The plume typically migrates towards the 
southwest and generally impacts wells located in the western portion of the site. Ihe 
one exception is well MW-16, which was installed during the RFI spedcillly to 
monitor the area immediately downgradient of the fonner he1 USTS. Aromatic VOCs 
detected at this location likely originate from the former fuel UST area. 

33.4 Appendix I X  Parametem 
Initially in December 2002, and thereafter on an annual basis (October 2003 and 
October 2009, four wells (MW-4, MW-7, MW-11, and MW-14s) were .sampled for 
Appendix 1X parameters (organochlorine and organophosphorus pesticides, 
chlorinated hcrbicides, polychlorinated biphenyls [PCBs], VOCs, semi-VOCs, Titk 22 
metals, hexavalent chromium, total cyanide, sulfide, dioxins and furans). With the 
exception of the parameters discussed above in Sections 3.3.1 thrnl~gh 3.3.4 which are 
part of the routine groundwater monitoring program, the remainder of the Appendix 
1X parameters were either not detected or were detected at relatively low 
c o n c ~ n t r a t i o ~  (see Tablcs G-2 and G-3 in Appendix F) and are not believed to be 
COCs for the Site. Annual monitoring reports ;uld Appndix 1X sampling results are 
currcntly included in the October quarterly sampling reports as an appendix. 
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3.3.5 Correlation between Water Levels and Water Quality 
Time series plots indicate t h ~ t  higher seasonal (i.e., during summer months) water 
levels generallv resulted in lo\ver concentrations of hexaval-ent chromium in shallow 
\\*ell b1W-04. These decreases indicate that rises in water levels generally had a 
dilutionaq- affect on the dissolved constituents, as  opposed to increasing dissolution 
of contaminants from impacted soils in the area. 

Similarly, the time series plots generally indicate that higher concentrations of 
hexavalent chrornjurn in shallow well MW-M occur during seasonally lower water 
levels around januav of each year. This trend suggests that metals concentrations are 
concenhated as groundwater levels drop, and diluted as levels rise. 

3.4 Surface Water 
Arrows depicting the direction of storm water flow during rainfall events are 
provided on Plate 1.  The locations of storm water retention features (e.g., containment 
benns, collection wall, etc.) are also illustrated on Plate 1. All storm water falling 
within the boundaries of the site is collected and processed in the facility's wastewater 
treatment system. 

Four surface water &mples were collected in 1991 during a stonn event (CDM, 1991). 
' thee of these samples were collected from a drainage site adjacent to the Site, 
including one upstream, one downstream, and one near the center of the site along 
the drainage. Results for hexavalent duomiurn, total chromium, bun, and lead were 
all below detection limits. The downstream location had a cadmium concentration of 
0.0057 mg/L. Nickel was detected at the middle and d o m t r e a m  locations at 
concentrations of 0.3 mg/L and 0.41 mg/L. Copper and zinc were detected at all 
locations with concentrations between 0.034 and 0.81 mg /L and 0.22 to 0.72 mg/L 
respectively. Labora ton. measurements' of pH ranged between 6.8 and 8 (CDM, 1991). 
Analytical results are summarized in Table 4-2,  append^^ E 

A surface water sample was collected in December 2001 horn an on-site stormwater 
sump. This sample was analyzed for pH, total suspended solids, total cyanide, oil and 
grease, and other constituents. Results indicated that pH was 7.40, and nominal 
concentrations of cyanide, ammonia, aluminum, iron, chromium. copper, and nickeJ 
were detwted in the sample. The analytical report is provided in Apperuh C. 

3.5 Areas of Concern and Potential Constituents of 
Concern 

Olgalli~ iuotyuunds artt present in soil gas, and organic and inorganic constituents 
are present in soils and groundwater underlying thc Site. Based on field investigation 
mults and groundwater monitoring prfonncd to date, several AOCs have been 
identified at the Site. The locations of these AOCs are dustrated on Plate I. A tab* 
summa? of AOCs and ptcntial COCs is  provided in Table 3-1. 
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Chlorin,~tcd VCX'.; are not nahlrally wct~rring compoi~nds and are listecl a s  potential 
COCs on thc table \\.here detecttd. O\ving to the former fuel UST at the facility, all 
detections of BTEX and TEPH will also be c o n ~ i d e r d  potential COCs where detected. 

hletals (cadmium, total chromium, copper, nickel, lead and zinc) detected in site soils 
at concentrations that appear to be elevated art  also Listed on the table. As previously 

. discussed, although there are certain limited conditions under which hexavalent . 

chromium may occur naturally, it is unlikely that the concentration of hexavalent 
chromium (60.5 mglkg) detected at a depth of 30 feet bgs at  the location of 
background boring BG-2 is naturally occurring. Therefore, as shown on Table 31, 
hexavalent chromium is considered a COC at any lwation where it is detected. 

.a 
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Anas of Concern m d  Pot T@ I Constituents of Concrrn 

BTEX and Seml-Volrtik 
AOC Modla Chlorlnatod VOCs TEPH Metals Organks PCB8 

Pond 1 Area So11 MC, acetone, 2-butanone, TCE, 1,l .DCA TEX Cd, Cr4,  Cr, Cu, NI, Pb, Zn, As arochlor 1260 

TCE, PCE, 1,l-DCA, 1,29CE, 1,1,1-TCA, CFM, MC, 
Former Chromlc AcM U9T Soil acetone TEX,TEPH Cd, Cr4 ,  Cr, Cu, NI, Pb, Zn, As arochlor 1260 

Formu Fuel US1 Area Sol1 MC, 1,2:DCA BTEX, TEPH & 

Fonnr Copper Come111 Pond P-melhyl 
A n 8  Sol1 MC, acetone TEX, TEPH Cd, Cr, Cu, NI, Pb, Zn napthalene 

Fmlc Chlorklr Area Soll TCE, PCE, 1,2.DCE, MC, Acetone, 2-butenone, 2,4-TCB BTEX Cd, Cr, Cu, NI, Pb, Zn, AS arochlor 1260 

Former n n c  Pond Area Soll Cd, Cr, Cu, NI, Pb, Zn, AS 

Spent Conb1n.r S t o r m  ku Sol1 TCE, PCE Cd, Cr, Cu, NI, Pb 

MlreeHmoous A n r s  

_ Ra!!road anp Dra inw DHWr. So?--- - - .. . . - - - . . . - - - - - - . - - -. - -. - - . G P _ H _ -  Cd,Cr+b, Cr,C_utNI,!! fn _ . - - - -  - a%'??'lL%. 

. . .wes.t_parklng LO! so! - Cdl Cr, Cu. Pb .- .- -. - arqqhk~l260 

- - E u l  Park~ng Lot %I1 - .. . - - . . . -- -. .. . - .-- c!. c!J.&Pb. . . . .  . . . a!dbr I?!?. 

P~IOC(IIKM snm soil - . - -. - - - - - - - - - TCE -. .. -. - -. . -- EX Cd, Cr+0, Cr, CuLNI, W, Zn .- -..- -- arochbr . 1280. 

. Former D m  Stwaw Ana No. 2 SOU Cd, Cr, Cu, NI, Pb 

VC, CA, DCM, bms-l,2-DCE, 1,19CA, ch-1,29CI, 
NW Qurdranl of the Sltr Sotl Vapor CFM, 1,1,1-TCA, TCE, PCE, Freon 11, Fnon 113 BTEX 

PCE, TCE, 1,1OCE, I,?-DCA, ckl,P-DCL, CCU, MC, 
pl teWldr  Qmmctwrter CFM BTEX Cd, C r 4 ,  Cr 1.4-diorane 
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This section is organized according to the AOCs listed in Table 31 .  IVithin each AOC, 
each h p  of ptential COC (volatile organics, metals, TEPH, etc.) for ea& affected 
media (soil gas, soil, and groundwater) is discussed. Soil gas is d i d  for those 
AOCs where soil gas samples were collected. Groundwater is discussed from a 
site-\\ride perspective in Section 4.9. 

Pond 1 
Volatile organic compounds (both chlorinated and aroma tic organics) and metal.. 
were detected in subsurface soils underl>ing Pond 1. In order to evaluate whether 
Pond 1 was a source for the constituents observed in soils underlying the unit, the 
following additional information is provided regarding the operation of Pond I. 

As dixussed previouslv, Pond 1 was constructed in 1975 by adding &inches of 
reinforced concrete over Pond 8 and extending the waIls. Pond 8 was a former 
wastewater treatment pond in use prior to 1972 or 1974, and was not a regulated unit. 
According to Kleinfelder's 1986 Environmental Assessment Report, the contents of 
Pond 1 varied only slightly during its 10 years of operation, and were generally 
maintained between pH 6 and 13. In 1985, use of the pond for direct treatment was 
discontinued and the pond was drained and cleaned. No visible signs of aacks, 

' 

leakage, or chemical degradation were observed. The report also noted that the high 
pH of the pond precipitakd gypsum upon the pond walls and bottom, fuxther 
reinforcing the pond's seal. The pond is currently used as secondary containment for 
wastewater treatment tanks W-1 and W - 2  

41.1 VOCs 
Chlorinated VOCs 
As desaibd in Section 3 and shown on Plates 2 and 3, low levels (i.e., less than 
100 ug/kg total Fhlorinated VOCs) of several chlorinated VOCs were detected m 
shallow and deep soils underlying the Pond 1 area. As illustrated on Plates 2 and 3, 
the maximum concentrations (26 ug/kg methylene chloride and 60 ug/kg ace-) 
were obwned in the sh;lllots7est .sample collected from a depth of three feet bgs. 
Concent~ations in ~ m p l e s  collected at d t ~ h  of 7,27, and 36.5 feet bgs were lower 
(i.e., maxlmurn 11 ug/kg 3IC in the si~mple collected from a depth of 36.5 feet bgs) 
and were generally comparable to each other. Chlorinated VOCs were not detected in 
the so i l  sample collectid trom a depth ot hve feet bgs m sod gas b r ing  SV-19 
located adl.lcrmt to the southcast comcr of Pond 1; however, concentrations up to 240 
ug/l 1,l-DCA and 280 ug/ 1 frcon 113 were detected in the sample collected from 18 
feet bgs. 
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Considering that onl!. four individual chlorinated VOCs were detccted at low 
conccntrahons in soils underlying Pond 1 and the 10-year period that Pond 1 was in 
operation, Pn believes ~t is unlikely that Pond 1 was the source of the chlorinated 
VOCs underlying Pond 1 Concentrahons would be expected to be much higher and . 

detected \\-ith greater frequency if Pond 1 were the source. No information is available 
for Pond 8; howe\-er, i t  is yoss~ble that Pond 8 (tvhich did not include the additional 
six-inch thickness of remforced concrete and extended walls) was the source of the 
observed lo\v levels of contammation. An addihonal source of the low levels of 
chloiinated VOCs detected in the samples collected from depths of 27 and 
36.5 f e e t  bgs may also have been lateral migration from the former chromic acid U S  
area, which is a known source for VOCs, as discussed in Section 4.2 below. The soil 
gas detections at 18 feet bgs may also be attributable to lateral migration from the 
former chromic add tank area, or adsorption of vapors that have "off-gassed" from 
groundwater. 

As discussed above, the available data are subject to varying interpretations. Lf 
additional data are determined to be necessary in order to evaluate, select, and 
implement Correchve Action, those data will be collected. 

Aromatic VOCs 
As shown on Plates 4 and 5, aromatic VOC concentrations followed the same trend 
described above. The primary ddference consisted of elevated levels of toluene 
(1300 ug/kg) and xylenes (410 ug/kg) detected in the initial sample collected fmm 
boring PI- 1 at a depth of hvo feet bgs (this sample was not analyzed for chlorinated 
V O G ,  so no comparison can be made with chlorinated VOC concentrations). A low 
level of ethylbenzene (60 @kg) was also detected in the sample. 

Concentrations declined sipif~cantly in the sample collected from a depth of three 
feet bgs (48 ug/kg toluene, and xylenes were not detected), and were comparable to 
the obsened chlorinated VOC concentrations. The large decline in concentration 
indicates that the source was relatively minor. ~ e e ~ r - m i l  samples underlying Pond 1 
were not submitted for aromatic VOC analysis; however, aromatic VOCs were not 
detected in the sample collected at a depth of 21.5 feet bgs from boring PI-4, located 
approximately 15 feet north of Pond 1. 

For the masons discussed above regarding chlorinated VOCs, Pond 1 is not believed 
by Pn to be a source of aromatic VOCs to the subsurface environment. There are a 
variety of histoncal activities that may have resulted in the aromatic VOC and TEPH 
contamation observed at the Site. As shown on Plate 1, foundry sands are extensive 
in shaUo\\v soils m the northern pomon of the facdih. north of the east-west road. In 
addition. large-scale historical bulk oil storage oprahons were ongoing in the 
immed~ate v~cmity of the S~tc  for a nim1mal25-ycar ycr iod  (from approximately the 
early 1920s to the late 194%). As discussed above, the available data are subject to 
varying interpretations If  addihonal data are dcterrnincd to be ntxessary in order to 
evaluate, sclctct, and irnplcment Corrective Action, those data will be colleded. 
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4.1.2 Metals 
All 5cL.c.n nietals COCs (,irwnic, cadmium, chromi~im, hcsavalcnt chrormum, copper, 
nichel, lead, ,ind 1.1nc) \\.c.rc nbscncd at clev,~tcd conccntratlons m both shallow and 
deep 5011s ~inilcrl> ing Pond 1 sec P1,lte.s h and 7) Sc\ cral sourccs are possible for the 
0b-n cd contanimat~on, In particular Pond 1 or i t s  predecessor, considering its use 
for prima? \caste\vatcr t re~tmcnt  d u m g  an approximate 10-year priod. As 
d ~ w s s c c i  a b o ~ e ,  the c)l~sencci contammatlon may have rrsulted from operation of the 
pnor  \\ .~ste\v,iter trcahncnt pi)nJ (Poncl 8) In add~tion, Pond 1 is locatcd withm the 
po r t i~m of the facility \vherc. foundry s'lnds \\ere obsened in shallow soils at a large 
number of thc soil hormg locations (see Plate 1). I t  is not possible to distinguish 
\\-hethcr the obscned shallo\v metals contamination resulted from leaks from the 
\ra>te\v,ltt.r trt.,I\ment pond, or \\.ere derived from the foundry smds .  The high pH 
ob-wmed m shallow soils underlying the pond indicates that wastewater treatment 
may have contnbutcd to the observed contamination. 

The 1986 Environrncntal Assessment evaluated chromium and pH values in soils 
underlvmg Pond 1 and concluded that Pond I was not the source. This determination 
was based on chromium concentrations whch generally increased with depth, and 
p H  values which aL\o generally decreased with increased depth. The report 
concluded that lateral nugration from the former chromlc acid UST through the 
p r m e a b l e  solls of the unsaturated Gage aquifer (at approximate depths of 
15 to 30 feet bgs) was the likely source. The pH of the former chromic acid UST was in 
the r,mge of I to 3, whereas the p H  of Pond 1 was maintained between 6 and 12. 
Samples with low pH values, therefore, may be traced back to the former chromic 
acid UST and not Pond 1. 

The s l m e  decreasmg pH bend \\,as generally observed in m ~ m y  of the subsurface soil 
samples collected during the RFI inveshgation, lending support to the concept for 
lateral migrahon from the former chrormc acid UST arca. With regard to metals 
concentrahons, however, there is no clear correlation between concentrations and 
depth. In general, shallow soils underlying Pond 1 have higher metals concentrations 
thnn deeper soils. In seber.11 instances, elevated metals concentrations were observed 
in the unuturated Gage aquifer solls that ~ l s o  correlated to low pH. The lack of an 
U L B X ~  \ t.d ticnd \vguld appear to indicatc multiplc sourccs may cxist for the metals 
cont,lnunahon obscrvc.d bclo~v Pond 1. Foundry wnds  contain~ng elevated metals 
\\.crc obsc.rved in >hallow samples collcctcd from many locations north of the 
cast-\\.cst road. C l ~ e n  the 1c~'itlon of Pond 1 north of the road, it is reasonable to 
assume that f1)undry sands \vcre also present in this area. 

In s i i n ~ i ~ ~ a r ) ,  mct,lls contarninahon bcncath Pond 1 is attributable to several possible 
S O L ~ ~ L - L - S .  f ( runtln sands, latcr.~l mlgr,lhon from the former chromic acid UST arca, and 
tcmncr I'nnd X IVhllc. Pond 1 i ~ n n t ) t  be rulcd out as a po.;siblc source, f..w the reasons 
5t.ltc.d ,~tlr,\ c Pond 8 15 bcllc~ c ~ l  to hc. a mc>rcb 11kc.Iy source. th,in Pond 1. k a u s e  Pond 
1 can not bc ruled out as a p i ~ ~ t b l c ~  bourc.c, Tal)lc. 3-1 mclicatcs (by  bold blw) that 
pon,l 1 may lw .I ~ouri.e of nict,ils contc~n~iii,ition to the subsurface. 
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4.2 Former Chromic Acid UST 
VOCs and metals were detected in soils underlying the former chromic acid UST. 

4.2.1 VOCs 
Chlorinated VOCs 
As previouslv d i s c u s d ,  an extensive subsurface soil investigation was performed in 
the area of tht former chromic acid UST during the mid 1980s. RFI profile boring SB7 
was located immediately adlacent lo the former UST. Seven samples for VOC analysis 
were collcc\ccl from the boring at depths ranging from 3.5 to 40 feet bgs. Samples 
collected from the boring, therefore, provide a good indication of the vertical 
distribution of chlorinated V K s  in subsurface soils underlying the former chromic 
acid UST. 

Seven individual chlorinated VOCs  were detected in the soil samples collected from ' 

boring SB7. The highest concentrations were detected in samples collected from 
depths of 3.5 feet bgs (silt) and 20 feet bgs (sand). Comparatively lower concentrations 
were detected in the samples collected from depths of 30 and 40 feet bgs. The 
lithologic materials in these deeper samples consisted of a combination of sandy silt, 
silty sand, and silty day. 

Based on number of individual detected chlorinated VOCs and elevated levels 
observed in the subsurface at location 587, the former chromic acid UST is 
considered to be a potential source of chlorinated VOC contamination. The subsurfas 
lithology (sand in the approximate interval from 20 to 31 feet bgs with a minimum 
10-feet thick underlying silty .clay) at the location also favors the lateral bansport of 
contarninan ts. 

Aroma tic VOCs 
A limited number of samples from boring SB7 were subnutled for aromatic VOC 
analysis (10,15 and 20 feet bgs). Samples were not collected for aromatic VOC 
analysis at depths shallo\rrer than 10 feet bgs. comparable to chlorinated VOCs, the 
highest concentration was detected in the sample collected from a depth of 20 feet 
bgs. The aromatic V O C  contamination appears to correlate to chlorinated VOCS, and 
indicates that the former chromic acid UST may also have been a source of aromatic 
V O C  contarnina tion. 

4.2.2 Metals . 
tligh metals concentrations were detecttd in all samples collected from boring SB7 
located adjacent to the former chrom~c ac~d UST. In addition, low pH values were 
reported for all samples with the rxceptlon of the shallrrwcst (3 feet bgs) and the 
dccpst samplcs (40.5 fcvt  bgs) Thcsc .  findings mdicatr that thc former UST was a 
probable .source of the ohwnrccl metals contamination. As previously discussed, 
contamination ongmatin): from the formcr UST likcIy migratwl laterally to the Pond 1 
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4.3 Former Fuel UST 
4.3.1 VOCs 
Clr lorinn ted VOCs 
Scveral UST boring locations in areas surrounding the former fuel UST were 
siimpled for chlorinated VOCs. With one exception, chlorinated VOCs were either 
detected at relatively low concentrations (e g , 150 ug/kg 1,2-DCA at a depth of 10 feet 
hgs in boring UST-SBI~) or were not detected. The ekception was bomg UST-SB7, 
which \\.as a slant boring to the northwest. hfC was detected in the boring at 
concentrations of 1,100 and 290 ug/kg at depths of 15 and 35 feet bgs, respectively. 
hlC \\'as detected m the majority of the samples collcctd from b r i n g  SB7 which was 
locattd northwest of the former fuel UST and adjacent to the former chromic acid 
UST. There is no information to suggest that chlorinated organics were stored m the 
fuel USTs. The former fuel USTs, therefore, are not believed to be a source of 
chlorinated VOC contamination. 

Aromatic VOCs and TEPH 
Elevated levels of aromatic VOCS (all four BTEX constituents) and TEPH were 
detected m the former fuel UST area. The highest concentrations were generally 
obsen-ed in both shallow SOILS and in the permeable sediments of the unsaturated 
Gage aquifer. Relatively low concentrations or non-detects were generally observed in 
the deepest samples collected from the aquitard underlying the Gage aquder. The 
former fuel UST is beheved to be the primary source for the observed contamination 
ks was observed in the former chromic acid UST area, the contamination appears tn 
have migrated laterally through the Gage. 

Metals 
Analysis for metals was not performed on any of the samples collected from the UST 
soil br ings,  with the exception of slant h m g  UST-SB7. Three samples were collected 
for chrormurn and arsenic analysis, and the arseruc concentration m the deepest 
sample collected from 40.5 feet bgs slightly exceeded the on-site average 
concentration. Because of the depth of the sample, arsenic is not believed to be a COC 
in the former fuel UST area. There is also no information to indicate that the former 
fuel UST area was a source of metals contamination. 

4.4 Former Copper Cement Pond Area 
4.4.1 VOCs and Semi-VOCs 
Chlorinated VOCs 
Flve twrings in the former copper cement pond area were anal\-zed for chlorinated 
organics. At all simpled locations, chlorinated organics were either not detected or 
wcrc d c t ~ t c d  at rcl.~hvcly low concentrations ( I  e , I t ~ s  than 1tKI ug/kg). Methylene 
chlondt. and acctonc, \vhlch arc cornn~on labor,>ton- contamimb, were the only 
chlnrinattd VOCs citatr~tcul. The former copper cement pond area, therefore. is not 
hl~e\ . txi  to be a source of chlomated VOC contamination. 
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Arontntic VOCs and TEPH 
Aromatic VOCs (with the exception of l m m e )  and TEPH were generally detected at 
elevatcd   on cent rations throughout the fonner copper cement pond area. Based on 
the elevated concentrations ,md number of detections, the area s helieved to be a 
.source of aromatic VOC and TEPtl contarnimtion. Based on the vertical distribution 
of contamin.ults which shows a general concentrahon increase in the permeable 
sediments of the unsaturated Gage aquifer, it appears that the former fuel USTs also 
contributed to the observed contammation in this area. Concentrations generally 
declined in samples collected from the underll-ing aquitard. 

An unknown third source (pssibly from the nearby historical oil fields or above 
ground bulk oil storage tanks) is also mdicated b& on review of the boring log for 
iVMU16-SB2. At this location, silty clay was observed in three samples collected to a 
depth of 10 feet bgs. A black, tarry, 011s sand saturated with product was observed 
just below the silty clay at an approximate depth of 11 feet b e .  The depth of 
sahuation is higher than expected if the former fuel UST were the source. In addition, 
saturation was not observed in borings located closer to the former fuel U!X, lending 
support to the possibility of an unknown third soufie. 

The semi-VOC Zmethylnaphthalene was d e ~ t e d  at a concentration of 26,000 ug/kg 
at a depth of 5.5 feet bgs in boring SBB. No other semi-VOG were detected in the 
sample, and the source of this contamination is unkwwn. 

4.4.2 Metals 
Metals (with the exception of hexavalent chromium, which was detected below the 
prediction limit and arsenic which was not analyzed) were detected at elevated 
concenkrations throughout the former coppr  cement pond area. The area, therefore, 
is believed to be a source of metals contamination. Concentrations detected in shallow 
soils to depths of approximately 5 and 6 feet trgs were generally much higher than 
concentrations detected in deeper samples. The ponds were relatively shallow and 
did not extend more than a foot or two below grade. Based on evaluation of the 
results and vertical distribution and the at-grade to slightly below grade construction 
of the ponds, the contamination appears to be primarily limited to the finer-grained 
shallow st.clmmtmts of the Bellflower aquitard. 

4.5 Ferric Chloride Area 
4.5.1 VOCs 
Chlorinated VOCs 
%\.era1 shal!otv 5011 borings in the ferric chloride area were atulyrtrl for chlorinated 
VOCs. TCE was detected at all ampled locations, with relatively low levels 
(m.i\imum I10 u g i k g  TCE at 5 5 fcvt bgs) of ciu individual chlorinated VOCS 
dctrc-ted at the I i ~ , ~ h o n  of boring FKI-SBI. \\-ith the exception of a low concentration 
of hlC (8 ug/kg). chlor~natrd \'OCs were not cic'trnt~d m tho final sample collected at 
a iicpth of 1 1 fcvt bgs at that I(x-.~tlon. As d~.u-i~~scd yrevio~~dy, shallow soils in the 
area \vr-re mlx~xi with lime ye.1- ago m prcpiration for p m p ~ t d  rerlcvclopment. As 
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~ndicatccf on the brinp logs* Itme \vas ob~c.n-td at most of thc. boring locations 
advanced in the fcrric chltlnilc area. Sh.~ilo<- soils throughout the area have k n '  - 
ci~sturlard and it is pw~Mc t h ~ t  sods ,even' tmpwtcxi from other arcas. Based on the 
Irtw conrentrahons detected in the shallow mtls and r ~ b i & ~ ~  of .my activities which 

% may Fase chlorinated solvents in this area, the area doknot appear t o  be a 
souice of chlorinated VOC: cantarmnation. 

* 
8 + 

Aromatic VOG7 
Xramahc V K s  were dckctcd at slightly higher concentrations than the chlorinated 
vOCs discused a w e .  Based on It\c distribution Bnd concentrations of the a 

contaminnnts, the area ddrs not appear t o  be a source of ammatic VOC 
con tamina tim. 

4.5.2 Metals 
I * 

Elevated metals {with the exception of hexavalent chromium which was not detected 
above its prediction limit) wen? detected at the majority of the locatiors sampled " - 
\sithin the f+c chloride area. Concentrations were generally more elevated m - 

s h a ~ o w  zoik however, eleva led concentrations \\*ere a h  observed in deep umpks. " I  

Based on the lateral and vertical distribution of the vahous metals, and low pH values 
dbsenled to the rnaximum sampled depth. the area is believed to be a ptential source 
area for the observed metals contambzatiion < 

4.53 PCBs - % 

PCBs were analvzed at five soil boring location$ in the ferric chloride area. One PCB 
'(aroc\or 1260) &s consistently detected at all lacations at elevated c~ncentaths.  
~m\c&trations generally were most elevated in shallmv samples coIlected at dr?pths 
of 1 to S k t  bgs, and declined rapidly with depth Based on the lateral extent and 
elevated ;oncentratims, the f rmc chloride area is a probable source m a  for the 
&sewed PCB contamination. lhere is no evidence that Vn ever us& PC& at the 
Site. Therefore, the detected PCBs arc likely associated with hktoricai activities m the 
a m ,  and are not bdievtd to he associated with current of historical chemical facility 
activitifns. As indicated on the 1924 and 1925 Sanbom Maps, the ferric chloride anea 
t~ordered the former Pacific Electric Railway Company right-of-way, and a Pacific 
Electric Ratiway Company substation was located to the west of the f d c  chloride 
area. 

In order to  evaluate the potential threat la groundwater from PCBs detected in 
shallow cork in the femc chloride area (\>.hlch was distzut'y?cI to an ap~roximate depth . 
of 8 tu I0 ftttkgs), a g r o ~ " J ~ ~ . ~ t e r  sample for PCB analysis will be mllrutpd fbm well 
A i I V I S S  during the fufy 2C#M qrtartrrly snlpling event. Wcll MWl% zs located 
ciir~rtly do\vrr~rddipnf of thc fcrric chlondc ama. The rc.iill w1l1 hc included and 
d~.sms~ct  in the july 2004 quayicrly sampling report. 
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4.6 Former Zinc Pond Area 
High concentrations of metals (arsenic, cadmium, chromium, copper, nickel, lead, and 
zinc) were detected in shallow soils to depths of 10 ftvt bgs at the location of boring 
SB-2. The highest reported metal concentration was zinc, which was detected at 
30,800 mg/ kg in the sample collected at a depth of 1 foot bgs. Concentrations were 
observed to decline orders of magnitude in samples collected from 15 to 40.5 feet bgs. 
Based on the high surficial concentrations, notably zinc, the former zinc pond area is a 
probable source for the observed metals contamination. The higher concentrations are 
generally lunited to the shallow relatively fine-grained soils of the Bellflower 
aquitard, and do not appear to have migrated to the underlying coarser-gamed 
unsa tura ted Gage aquifer. 

4.7 Spent Container Storage Area (SCSA) 
4.7.1 VOCs 
Elevated levels of PCE (10,000 ug/kg at a depth of 1 to 2 feet bgs) and TCE 
(2,600 ug/kg at a depth of 22 feet bgs) were detected at one of the two shallow 
boring locations within the SCSA (WhW2(rB/HBl). Concentrations were observed to 
decline to low levels (206 ug/kg PCE and TCE was not detected) in the final sample 
collected at a depth of 5 to 6 feet bgs. Chlorinated VOCs were detected in all six soil 
gas sampling locations wlthin the SCSA. Based on the use of the area for storage of 
spent containers and detections of chlorinated VOCs in both soil and soil gas samples 
collected within the area, the SCSA is believed to be a possible source area for 
chlorinated VOCs. Additional investigation west and south of this area has been 
recommended as part of a proposed Phase 11 soil gas investigaticm. 

4.7.2 Metals 
Elevated metals (cadmium, chromium, copper, nickel and lead) were detected in two 
shallow soil samples collected from the SCSA. Given the location of the S A  m the 
northern portion of the Site where foundry sands were generally detected, the 
elevated metals be attributable to the foundry sands. Lithologic logs were not 
prepared for the two shallow borings; therefore, the presence of foundry sands at 
those locations could not be confirmed. Based on the limited data, it is not possiile to 
determine whether the area is a possible source for the observed metals 
contamination. 

4.8 Miscellaneous Areas 
4.8.1 Railroad and Drainage Ditches 
TEPH 
An elevated concentration of TEPH (5.40 mg/kg) was detected in the interval from 
1 to 2 fivt b p  at the locahon of shallow- boring DD-2 (northern drainage ditch). There 
am insufficicmt data to determine whether the drainage ditch is a source of the 
dctectcd TEPH contammation. Given the nature of the drainage ditch and track areas, 
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~t 1s possible that the shallow obsen.cd contamination originated from an off-site 
source(s). 

Metals 
Elevated metals concentrations tvere detccted in shallow soil samples collected from 
12 locations in the north and south dralnagc ditches, and from the railroad track area. 
As d~scusscd in Scchon 5 of the Current Cond~hons Report, numerous discharges 
were noted along thc railroad tracks south of rainwater tank 3. The drainage ditch 
and railroad track areas, therefore, arc I~kely sources of the observed contamination. 

PCBs 
One PCB (aroclor 1260) was detected at low concenh-ations (maximum 880 ug/kg) in 
shallow soils at two dramage ditch locahons (DD-1 and DD-6). As previously 
discussed, historical activities in the area are a possible source for the observed 
contamination. 

4.8.2 West Parking Lot 
Metalk 
Four metals (cadmium, chromium, copper, and lead) were deteded at slightly 
elevated concentrations in shallow samples (1 to 2 and 5 to 6 feet bgs) from two 
sampled locahons in the west parking lot area. Based on the relatively low 
concentrations and lack of exceedences in samples collected in the interval from 
9 to 10 feet bgs, the area IS not believed to be a source for metals contamination. 

PCBs 
One PCB (aroclor 1260) was detected at elevated concentrations at both locations and . 
all sampled depths, however, concenhatiom also declined rapidly with depth. As 
previously discussed, the detcctcd PCBs are hkely associated with historical activities 
in the area, and are not believed to be =ociated with current or historical chemical 
facility activities. 

4.8.3 East Parking Lot 
Metals 
Four metals (chrormum, coppcr, nickcl and lead) were detected a1 slightly elevated 
concentrations m samples collected from the cast parking lot. Copper, at a maximum 
conccnt~ation of 170 mg/kg, was detcctcd at the highest concentration in a sample 
collectd from 0.5 to 1 fcvt hgs at location PL-IIBI. Copper declined to below its 
prediction limit in the hvo suhwqucnt samplcs (3 to 4, and 5 to 6 feet bgs) collected at 
t h ~ t  location. Based on the relahvcly low concenhahons, the east parking lot is not 
belic\vcd to bc rr source of metal5 ~on\~ir~lrrdtion.  

PCBs 
One PCB (armlor 1260) was dctcctcci at an elevated concentration (3,000 ug/kg) at a 
dcpth of 0.5 to 1 fivt b ~ s  at thc I ~ ~ ~ i t ~ o n  of shallow boring PL-kIB1. ?he concentration 

0 dcullncd to 17 t ~ g / k g  In thc sample c'ollr~tcd from 5 to 6 f c e t  b e .  As discussed 
previou~ly, dctectcd PCBs are 11Lcly associatml with historical activities in the area, 

cmhm . 4.8 



s e d b 4  
Cbntamtnanf Sources and Fate and Transpod 

and are not believed to be associated with current or historical chemical facility 
activities. 

4.8.4 Relocation Site 
VOCs 
As previously di&ssed, the soil sample collected from boring RS6 at a depth of 
three feet bgs contained the highest concentration of chlorinated VOCs detected in site 
soils. A concentration of 110,000 ug/kg TCE \\?as detected at this location, with no 
other chlorinated VOCs detected. Elevated concentrations of 9,000 ug/kg 
ethylbenzene and 43,000 ug/kg total xylenes were also detected in the sample This 
was the highest reported detection for total xylenes of all 1ocationssampIed at the Ste 
for aroma tic VOC analysis. 

Foundry sand (yellow orange sand and vesicular glass) and a white material possibly 
lime, were noted on the boring log in the upper four feet of the bormg. 'Ihe tmming 
was located just north of the wastewater treatment area and a short dist;lrrae west d 
the former chromic acid UST area. Foundry sands at that location mdicate that 
historical pre-chemical company activities may be a possible source for tfre m e d  
contamination. Due to the elevated levels, however, the location is considered to be a 
possible source area for VOC contamination 

Metals 
As previously discussed, elevated concentrations were detected primarily in the 
shallow samples collected. Foundry sands were also observed m shallow soik at five 
of the six boring locations. Metals results for deeper samples were generally not 
elevated, therefore, the relocation sites are not believed to be a source area for metals 

4.8.5 Former Drum Storage Area N a  2 
There is insufficient information to determine whether former drum storage area m 2 
(WMU-22) is a source area for metals 

Areas believed to be soil contamination source areas are discussed below to wahmte 
whether the impacted areas are likely (or pcrssibly) contributing to observed 

, groundwater contamination, or have the potential to negatively impact groundwa* 
in the future. 

4.9.1 VOCs 
As discussed previously in Section 1.7, numerous offsite sources of VOC 
contamination cxkt in the area. Toluene, ethyhaume, and xylene contamination was 
crbwned in both soil and groundwater at the Pllot facility located approximately 0.1 
mlt.s north of PTI. Chlorinatd compunctq in soil and groundwater have also bear 
dm~mcnted for the Techni Braze, Lnc. facility located 0.2 miles north-northeast of the 
Sltc. B a . d  on evaluation of the historical and rcccnt water quality sampling results 
for wells MW-IS. hiW-ID, and hW-11, it is apparent that an unknown, but likely 
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sign~f~cant, pnrt~on of thc chlorinntrd and aromatic VOC contamination observed in 
p,roundr\.,~ter imilerl!.lng the Sitc has lwen 1lt.rived from off-Site source areas. 

As sh0~b.n m bold on Table 3-1, the follorving A O C s  are belic\.ed to be source areas for 
V O C s  in Slte soils: the forrncr chromic acld UST, the former fuel UST, the SCSA, and 
rclocat~on s ~ t e  -6. Of these four locahons, the former chromic acid UST and the 
former fuel UST are belicved to be soilrce areas for groundwater V O C  contamination 
due to thc depth of obsemVd V O C  contaminat~on. V O C  contaminahon obsened at 
relocation s~ te  RS6 and the SCSA appears to be relatively shallow, therefore, these 
hvo areas are not believed to be source areas, nor are they likely to be source areas in 
the future. 

4.9.2 Metals 
As shown in hold on Table 31, seven AOCs are believed to be source ateas for metals 
in Site soils. As also indicated on the table, the three metals C O G  for groundwater 
underlying the Site are hexavalent chromium, total chromium, and cadmum. The 
remaming four metals (i.e., copper, nickel, lead, and zinc) detected in Site soils have 
generally been detected at low concentrations in groundwater underlying the Site, 
and are not believed to be groundwater COCs 

The fonner chromic acid UST is believed to be a source for groundwater metals COCs 
due to the depth of the observed contamination. In addition, the Pond 1 area (Pond 1 
or its predecessor Pond 8) is also believed to be a possible source area for metals 
COCs in groundwater. As previously discussed, time series plots of cadmium, total 
chromium, and hexavalent duomiurn provlded in Appendix F illustrate changing 
concentrations through time at the majority of the sampled well locations. Elevated 
levels of cadmium, total chromum, and hexavalent chromium at well MW-4 located 
downgradient from both the former chromic acid UST and Pond 1 area indicate that 
these locations are sources of groundwater contamination. 

It is not known whether the other A% believed to be source areas for metals 
contamination in S ~ t e  sods (i.e., former copper cement pond area, ferric chloride area, 
former zinc pond area, railroad and drainage ditch areas, and the relocation sites) are 
source areas for the observed groundwater cmtamination. 

- 

As previously dim\&, the h~ghcst conccntration of 1.4dioxane was detected in the 
ground\vattr at the location of upgradlent well h0V-1. Based on limited i d o m t i o n ,  
the S ~ t c  is not believtul to be a source area for this compound. 

4.10 Fate and Transport of COCs 
Storm\vatt.r mhltratiun ~5 onc of the primry mcchankms to facilitate the trarvvrt of 
contarrunants vcrtlcally and later all^.. A5 d~scusscd, the Site LG currently fully paved 
(w~th  thi. escvphon of thc ra~lroad spur) and all stormwater is coll~xtt..i and b a t e d  in 
the S~ te  tvastcwat~.r trtSatrnmt systcm. &.~,ILJ.W thc Site IS p a v ~ d  and stormwater 
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fallmg within Site boundaries is contained and treated, this driving mcchanism is not 
twlicvcd to be a concern at the Site. Rock ballast and gravel at the surface along the 
rallroad spur allow for lateral and vertical migrat~on durlng storm events. The area is 
relahvely small, Site nmoff no longer flows into this area, and there have not been any 
rcleases to the area for many years, according to the facility manager. These factors . 
likely minimize future negative impacts to the subsurface in that area. 

Coarser-grained materials were observed in the Bellflower aquitard at the locations of 
the former chromic acid UST area, the former fuel UST, and the Pond 1 area (see 
Plate 1). These three AOCs coincide with locations where elevated concentrations of 
COCs were observed in the unsaturated Gage aquifer. The coarser-grained shallow 
soils at these locations provide a mechanism for the vertical transport of contaminants 
from shallow to deeper so~ls. The boring logs adjacent to the fonner he1 UST indicate 
that native materials in the upper 10 feet consisted primarily of clays and silty clays. 
More permeable materials were likely placed under and around the USTs during 
installation. Leaks from the former fuel USTs likely traveled through the backfill and 
migrated laterally and vertically through the unsaturated Gage aquifer. Following 
removal of the USTs in 1989, the approximately 12 to 15 feet deep excavation was 
reportedly backfilled with clean f1U dirt. As previously discussed, the area was paved 
following removal of the USTs. 

The coarser-grained and more permeable sediments of the unsaturated Gage aqwfer 
allow for transport of contaminants both vertically and laterally, particularly in the 
event that the unsaturated Cage aquifer becomes saturated. The Gage aquifer 
underlying the Site has been monitored for saturation since well MW-6A was 
installed in 1985. Since that time, saturation has not been observed at that location. 
Well MW-6A is located along the southern boundary of the Site, and is the only well 
that monitors the Gage aquifer. It  is possible that the Gage aquifer could become 
saturated in other areas of the Site or areas upgradient of the Site, and there could be a 
delayed response at MW-6A due to its location at the Site's southern (and assumed 
downgradient) boundary. Additional Gage aquifer monitoring, therefore, hasbeen 
proposed for the Site and will likely be implemented in the near future. 

The aquitard underlying the unsaturated Gage aquifer is relatively thick (generally a 
rmnimurn of 20 to 30 feet) and laterally continuous (see Figures 2-1 and 2-2) under the 
Site. The aquitard appears to thm in the southwestern portion of the Site, and also 
appears to be interbedded with coarxr-grained maten'als m this area. Based on 
historical and recent detections of cadmium, hexavalent duomiurn, and total 
chromium in groundwater underlymg the Site, it appears that these metals have 
migrated around or through the aquitard underlying the Gage aquifer and into the 
underlymg Hollydale aquifer. Vertlcal migration to the underlying Jefferson aquifer, 
and 1~tc.ral migration to off-sltc areas in the future; therefore, areboth pssible. 
Hlstoncal monitoring data lnd~cate that the mehLs groundwater plume has not 
migrated off-site. Occurrences of thew metals have generally stayed localized near the 
Likely source areas. 
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Several wells arc key to evaluating the transport of contaminants downgradient of the 
source areas. Shallo\v \\.ell MW-15s prov~des informat~on on cadmium, hexavalent 
chromium, and total chromium migrahon at thc downgradient boundary of the Site. 
Well biW-4.4 proviclc- a monitormg point for the lower Hollydale aquifer adjacent to 
Pond 1, and well hW-1SD monitors the merged lo\\.er Hollydale/Jefferson aquifer at 
the downgradient boundary of the Site. Well hlW-16 mon~tors the upper Hollydale 
aquifer immediately downgradient of the former fuel UST area. 

I-Iexavalent and total chromium concentrations in well MW-4A indicate that these 
COCs have either not been detected in the well, or have been detected at low 
concentrations. Due to uw of a different analyt~cal method, lotv levels of hexavalent 
chromium (ranging from 5.2 to 7.7 ug/l) have been detected in the well since 
April 2001. Cadmium has not been detected in the well since 1992. These data indicate 
that there is some degree of hydraulic separation between the upper and lower 
Hollydale aquifers, since concentrations in the upper Hollydale at that location (well 
MW-4) are many orders of magrutude higher (e.g., 290 ug/l cadmium, 16,000 ug/l 
total chromium, and 14,000 ug/l hexavalent chromium dunng the April 2003 
sampling event) than the lower Hollydale. 

Cadmium and total chromium concentrations at the location of well MW-15s have 
generally been non-detect throughout the monitoring period. Recent low level 
detections of hexavalent duomium (rangmg from 3.5 to 10 ug/l) are also a function of 
the different analytical method and lower detection limits in use since April 2001. ' 
Recent low level detechons bf hexavalent dirornium at MW-16 are also Likely a 
function of the different analytical method and low-er detection limits. Both total and 
hexavalent chromium concentrations at that location spiked in January 2002 (110 and 
96 ug/l, respectively), however, the increase appears to be anomalous as 
concentrations prior to and after the spike were generally below or close to the 
detection h i t s .  During the 2004 quarterly s amphg  events, hexavalent chromium 
concentrations in MW-16 were non-detect (at a detection limit of 1 ugh) during April 
and July, with a concentration of 2.6 ug/l detected during the January sampling 
event. Due to an insufficient volume of water, the well was not sampled during 
October 2004. 

Cadmium, hexavalent chromium, and total chromium concentrations in well 
MW-ISD, which monitors the merged lower Hollydale/Jefferson aqmfer, have also 
generally been non-dettut d u m g  the morutoring priod. Hexavalent chromium 
detections since July 2001 have also h e n  a function of different analytical method and 
lower detection limits. Concentrations in well M\'-l SD since July 2001 have ranged 
from nondetect (at detection limits of 1 and 2 ug/l\ to 8.1 ug/l. During the quarterly 
sampling events in 2004, hexavalent chromium conmtrations ranged from 7 ug/l in 
April 200-4 to 1 ug/l (at the Jctection Ilmt) in October 2004. 

Sigdicmt increases m total and hexavalent chromi\un concentrations in well MW-16 
wcrc ohwt.ned dunng thc January 2002 sampling event (110 mg/L and % mg/L 
rcspectivcly). During sul~sc.qucnr samphg  events at MW16, total and hexavalent 
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chromium were either below cictection or were detccted at relatively low 
conccntrations. In orrittr to ctp.lluate whether a slug of contaminated groundwater 
p a s e d  through location hlW-16 followmg the J a n u ~ r y  2002 sampling event, total and 
he\avalcnt chromium concentrations were evaluated at downgradient well MW-7. 
From January 2002 through the most recent samplmg event (April 2 W ) ,  total and 
hexavalent chromium concentrations at hlW-7 have remained below detection or at 
relati\.ely low levels (see Table 8-2, Appendix B). Well hiW13, located directly 
upgradlent from MW-16, is no longer included in quarterly sampling. Therefore, it 
was not possible to include an evaluation of water qualit). directly directly upgradient 
of \\-ell MW-16. 

With minor exceptions (the most recent consisting of a detection of 1.2 ug/L 
hexavalent chrormum during July 2003), total and hexavalent chromium have not 
generally been detected in well MW-11. This well is located along the northern 
boundary of the Site, and would be indicahve of contaminants nugrating from 
properties to the northeast. Hexavalent chromium was detected in the Site's shall& 
background well (hlW-IS) at concentrations of 6.2,1.8, and 1.3 ug/L during October 
2001, July 2002, and July 2005, indicating that i t  is present sporadically and at 
relatively low concentrations in the regional groundwater plume. Based on review of 
these water quality data, the January 2002 increase at hiW-16 is considered 
anomalous. 

With respect to the migration of aromatic VOCs from the former fuel UST area, 
elevated concentrations were detected in 1993 and 1991 in well MW-16. Since 1994, an 
approximate 10-year period, concentrations have generally been low to non-detect. 
The elevated detections in 1993 and 1994 appear to be related to high water levels 
which reached their peak in 1995. In the event that water levels rise and approach 
1993 to 1995 levels, it is likely that aromatic VOCs will be mobilized from the 
unsaturated zone. 

It should be noted that toluene, ethylbenzene, and xylene concentrations in well 
M V - 9  also exhibited large peaks d u m g  the period from 1992 to 1995. For example, in 
July 1991, concentrations were 56,000,15,000, and 40,000 ug/l, respectively, in well 
M I V - 9 .  By comparison, concentrations in MW-I6 Airing July 1994 were non delcct (at 
a detection limit of 50 ug/l), 1300, and 730 ug/l, respectively. The conrentrations 
o k n e d  at MW-9 were also much higher than concentrations observed at well 
M I V - l  I ,  which has typically been used to monitor V O G  migating onto the Site from 
facdititu d~rectly north of MI. Since October 2M1, aromatic VOCs have g&raHy been 
non-dcttut at location MW-9. The source of the 1992 to 1995 elevated concentrations is 
unknown. This location shoultl he closely monitored in thc cvcnt that future water 
levels approach the levels observed d u m g  1992 to 1995. 

Chlorinated V O C  conccntrahons in wells MW-4 and MW-9 have remained elevated 
throu~hout  the monitoring p n m i  m cornpanson to upgradient well MW-1s. Elevated 
conct.ntrations have also bccn obsencd m well hlW-11 throughout the monitoring 
pried. h e  to known chlorinattd VOC conttlmmation both regionally and from 
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fac~l i t~cs  d~rcctly north and upgradient of P'Il, it is not possible toevaluate the 
rnlgratlon of chlorlnatcd VOCs asswlated w ~ t h  known or probable on-Site source 
areas. 





Tal)le CP- I 
FACILITY WASTE STKEAM DESCKLI'TION 

I 

PTI Wute  
T y p  ldentlflcr Waste Stream ' EPA Waste Coda Callfornln Waste Coda Hsurdour Propertlu Physlcsl State Color 

A 
W02; 

141, 171, 172, 181 
Solid wlsome 

D(UN, D(K)O. 0007. lYJ08, 
Corrosive and Toxic Dlue 

liqu~dr 
NIA 

B Copper Sulfate Solutlon 132, 135, 141, 791, 792 Conorive and Toxic Llquld Blue c 6 
D002; 

W ~ I .  MNHI. ~ ( ~ 1 7 ,  DMR, 

C Cuprlc Chloride Etchrnt 132, 135, 141,791,792 Conoslvc and Toxic Liquid Dark Green c 6  
0002; 

DWJ. D006. Mn17, D008, 

m 2 ;  F006 Sludge Sludge with 
Dark Green Tor 

D 
132, 135, 162, 171, 

Conolive Toxic Solid wlsome 
Nlckel and/or Copper FOch5, WHM, D(H)b, D(HJ7. MJ8, 172, 181,421,491 

Nickel to Dark > 6 
'lquids ~ l u e  for ~ o p p  

K 
Nltrlc Acld Copper Rack W02; 132, 135,141,726,791, Conollve Toxic 

WXW. DOOb. D007. O(Ml8. 792 
Llquid Dark Blue 

Strip 
< 6 

f Zoldcr Tln Stdppcr 132, 133,141, 792 Conorrve md Toxic Liquid NIA < 6 
m 2 ;  

D(H14, DOOO, lH107, I)IHJ8, 

Nlckel Plrtlng Solution or 
G Nltrlc Acld Nickel Rack 

W02; 132, 135, 141, 
M H W ,  W(M, r)(H)7. DIWU. 726,79 1,792 

Corrosive and Torlc Lquld Dark Grnn  < 6 
Strlp 

H Ferrlc Chloride Solutlon 132, 135, 141,791,792 Conorlve and Toxic Lquid Drown c 6 
D002; 

DllOJ, IHMJO. IHH)7 .  DOOH, 

U 
Mlsctllaneour lnorprnlc DOO2; 123, 132, 133, Conorlve or Corrosive 

Acid W)Od. DN10, INU17. D1H)R. 141,791,792 and Toxlc 
Liquid NIA < 7 

I B 
Ml~el lantour  lnorganlc w02; 121. 122,123, Corrosive or Conoslve 

W)4. MM, DW7. MH)B, 132,133, 141 d Toxic 
Liquid NIA > 7  

Bart 

J 
Spent Alkrllae Copper W02; 

mu, Inw, m 7 .  mu, 121, 123, 141, 132, 135 Conpsive md Torlc Liquid D u k  Blue > 7  
Etchaol 

m Ak-Cu-Strlp Copper W02;  
m. m, 0007, 0008. 

121,123,141,132,135 ComnlwnndToxie Liquid D u k  Blue .7 
Etcbrnl 

b 

I. ~ A C ~ ~ D O O l b ~ ~ ~ ~ c o d r l a r l l w u ~ ; I h r r d d i t l m r l w ~ c o k r m y k r t ~ h r d ~ ( h r w u ~ r ~ ~ t h r ~ ~ l a ~ ) ~ a o t h c r p u ~  

2. WOI - Camrlvlry, Do1 Anmk; 0406. Cadmium; W07 . Chmmlum; WOI Lod; POOd Wumm tratmmt r l u d p  Ita ckcuaplrtlng opmlknr (m 21 CCR 66261 .J I(.) f a  
dcampw8 h t  am e x c q h u  0 thlr *nrco coda) 
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r i J 

Dimensions hlalimom 
I 

3Ialerial of '111icknas (ia.) 
Tank So. SVaste Snrsmls) Other Uses ConstrurrM pate ?I 

C Area 

C- I A C. J I Rmctor'r FRP . 3 6 4 . 3 0 9 2 4 8 .  10 15 8,800 M R - U  
C-18 C,J(wd FRP I0 14 8,700 M, R-U  

CuOude Product) 
C- I C C. 3 (Rc3ctor) FRP 10 IS 8.RW .%I, R-U 
C-I D C. J C R t ~ c t o t )  I T~tmium 9 23 10.900 M, R-LI 
C-5 C FRP 1 .49>.416..3-0 10 1 16 9300 IUT-u 
C-6 IC SW 1.Q91.416370  10 1 16 1 9300 IUT-LI 1 1 

C-7 !C 1 FRP .492r'.Jt& 170 10 1 16 1 9,300 UT-U . 
C-8 I J . K  FRP .389.'.2RSI.ZJS I2 1 1 9  1 15,228 IJT-U 
C-9 I L K  1 FRP .389i.ZS&.249 12 ( 19 ( 15,228 UT-U 

S Are. 
S I X  IB (Reactor) I mP ,375 minimum 11 1 10.5 1 7,000 IM, R-U J 
S I B  I B  (Reactor) F;W .36&;.3-78 1 1  10.5 7300 [hi R-U 
$3 le I FRP 0.510.375 11.5 1 15.083 12,690 IW-U 
S S  ) B  I RIP 1 .368'.28&.24S 10 / 16 9300 IUTU 

FArrt 
F-l IN I ]FRP 1 .389'.309!.7~8 1 10 1 17.25 1 10375 1WT-u 1 
F-24 I H (Reactor) IFRP I 0.3m 1 12 113.251 11200 IR-u . 

Jibes 
1-2 C (Rator) I Imp .368!.24S 1 8 1 13 ' 4,500 I M  UT-?J 

, J-3 .a1 ncm J. H 1 [FRP .246/.2116 10 1 14 8.225 I W ~ - U  
J - 4  .Ail except I. H 1FF.l' .246:'.22ti 10 ( 14 8.225 l ~ r - U  

H' Area 
W- l  hyWasle~ . ter  FRP -.375 18 155 30,457 'MUT-u 

CRcactor) Wore 31 
W-2 Any Wastor;ua FRP .37S (m) 18 15.5 30.457 NUT-U 

(Reactor) mole 3) 
Total Tank Volume 235,685 

Container Storage 
ERS #I Any Sold or Liquid Wastesmun Coarni 

COI1QI(C 

ERS #: Any Solid or fiquid Wastcsmvn C& 
tOtrrrte 

Rad cars (4: B, C. GXA GNE. GR GS, GSA 
H, 1, IA. Ts. J 

Total Container Volume 

ksEsk 
FRP- F i b a  Mmcd Plmc I .  -411 tanks ax dcsignaf for sprific mvity of I .4S . 
M- Uucr 2. Muluplc ~c~ listed frcan boaom section to top smim 

Nd AgPliab?~ 3. Rain water plus my auraam fiorn w?stes m a d  amic 
R-U - WbdIndiaiar 

t Uf-U - U l m c  k I  Indicator 
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WATER 

CHLORINE SENSOR 
LABORATORY 

CHLORINE VAPORIZER - 
CHCORYJE RULROAD TANK UR 

X - X -  - x- -x- -x---x= -x- -x- - 

PROJECT NO. DATE 

DESIGNED B Y  

DRAW BY n 6-13-02 
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ENGINEER 

DRAWING NUMBER. DATE 
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w 

SITE 

C T  NO ( DATE 

wm sr MARK THOMAS & GO. INC. 
M BY n 6920 KOLL CENTER PARKWAY, S U I T E  219 
(m BY OT 

rn 
PLEASANTON. CA 94566 

G R O U P  S E R V I C E S  
NC NUMBER DATE (925)  417-8000 
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STORAGE SHED 

flNlWED GOODS 
STORAGE AREA 

: c w u  

** HAZARDOUS WASTE TANK AREA 



LEGEND 

e- - - PRWERTY UNE 

-I-.- *- FWCE UNE 

0 SURKIUAHCE CAMERA 

5C#) TRUCK LOADIFIG~~NLOAMNG AREA 

SOIL SAMRE LocAnoNs [APPROXIUAX) 

S SOlL SAMPLES FROM U N M R  SWP!j 

B BACKGROUND SOK SUIPLES 



TANK SUMMARY 

-p+q] 
L::& STORAGE WE0 

TANK NO PROOUCT c n p n a R  (CAL \ I 

A-18 1 I a m  
A-IC 80@) 

2 I I 10000 

SCRUBBER AND PUMP TANK WATER TREATUENT T W K  

AbWOhHA RE@WRY 

C-1A t* TREANENT TANK 

C-16 r* WATER STORAGE TANK 2MW 

c - I C  z+ 6001 WATER STORAGE TANK 22000 

CAPAC)lY (GAL ) 

6400 

8400 

9300 

TANK No. PRODUCT 

C-ID +* 8803  1 
C-2 SOLVTI(W 4003 SU-1 ADDITIM STWAGE TANK 1 W  

c - 3  1 I 4003 I 

5-1A +t 

5-10 +* 
5- 2 

I 

I 1 I J 

C-5 **  AUDlC WAS= STORAGE ! I(XK0 C U B f f l  WOYIOE 520001 

C-6 ** I I lcXKO 
C-7 ** 1 W O  ANHWROUS A U W M A  1 2 W  

C-8 ** MKAUNE WASTE STORAGE 1EQPO 

C-9 ** 1 1 1 m o  
F -1 1 ACIDIC WASTE STORAG l o w  

I F-2A * *  I TREATUENT TANK 4200  

INORGANIC MIX TANK 

1 
INORGANIC S ~ U T I O N  

5-3  * *  
5- 4 

A -6 

A-8 

DECANT TANK STEEL DISS(XMR/STORACE I 1OMO 
CAUSTIC SCRU88ER 1 1OW 

I I 12000 

12000 

31 00 

1000 

I 

I I I I 

H-1 SULFURIC A M  I 6003 I FERRWS SCRUBBER X a O  

U(LORINA1OR 6000 1 

I 

I 
SCRUBBER AND WMP TANK 

ST-1 

51-2 

J-2 ** 1 STORACE/TREATLIENT TANK I 
5903 

6003 

6 W  

PROOUCT UIX TANK 

PROWCr UIX TANK 

STORAGE/TREAlMENT TANK 5903 

1 

. . I 
-. 

-I 
F-46 CHLORINA TCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC 

I 6OW 

F - U  CHLORINATOR 6 0 W  

F-5 AOMC PRODUCT STORACE IWOO 
F-R r>p-d -, 5,-. -- . - 7 - - .  b P +  ' - -- 
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Previous Investigations 



Kleinfelder Investigation 



TABLE D 

I TABULATION OT BOIL DATA 

ot.8 - Depth l a  l n  feat 
ND 0.17 = tbt Detected a t  0.67 w/kg (ppm) 



Current Conditions Report 



Phase I RFI 



LEGEND SOURCE. 1901 USGS MAC, W n l T T I l R  OUIORAmOLE CMYOIII~ 

A 7 5 Y l  M U T E  SLRlCS (TOPOGRACWIC 1 

V W n u s a r a L a u T K m  

8 G-2 B O ~ I * ~  IIWILR SOUTHERN CALIFORNIA CHEMICAL 
-60- 2 0  COQI COUIOVR I(TCRVAL 

I I 

---.- 445 -.--- s 1001 C D * t w R  IarcnvAL OFF-SITE BACKGROUND SOIL - r(C*vl-wm l o l o  

L n M ? - w T Y  110.6 
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---------- U U l m O V I D  M R T  RO*D CAMP ORESSER 6 McKEE INC. 

0 1.wo.r. C o l ~ f o r ~ # o  
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I - I SAMPLE LOCATIONS WEST of SCC ] 

! SOURCE: ModW from DHS Pkld Notea lndlutlng 8 m p k  Looatlonr. 
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TABLE 4- 1 
SOUTHERN CALlFORNU CHEMICAL 

RCAA Faclllly lnvesfl~allon Surface W Sampllng 
Cakulaled Average Valuos 6 Background Metals Concenlrallon In Soil 

(monte) 

r 

Chrmkwn Chralum 
Commmnt of Rolmrmnc~ k r n k  Cedmlum (Hoxanhq (TaW) Con k c w y  Nk(l.l Lud Lint pH 

Calculb1.d On-ulr Am- N A NO O7J 23.7 n . 7  141W NA 106 04  7 a 0  

I I 



8 
TABLE 4-2 

SOUTHERN CALIFORNIA CHMICAL 
RCFU Faclllty lnvestl~allon Surface Soll, Actlve Sumps, and Surface Wafer Sarnvlln~ 

Metab and pH Analyllcal Resunr 
(manta) 

i 

Soll oWth Chromlum ~hromiurn 
Boring (Feet) Cadmlum (Hexavalent) (Tolal) Copper Iron Nlckel Lead Zlnc PH 

€PA- EPA- EPA- EPA- €PA- EPA- €PA- €PA- EPA- 
m1O-L 7196 60104 6010-L 6010-1 6010-L 6010-L 60104 150.1 

DW1 1-2 1.1 NO 43.0 1 35 30,900 33.0 17.6 97.0 8.7 

-l~hadod Bax lndk l tw VJue la O r u t r  Than OM Ordu 01 Mwnltude Aban Background, 
NO - PIrrantr Na Ward NA - P U ~ ~ @ I U  Not Anrlyud 



0 
TABLE 4-2 

SOUTHERN CALIFORNIA CHEMICAL 
RCRA Faclllty lnvestlgatlon Surface Soll, Actlve Sumps, and Surface Waler Sampling 

Metals and pH Analytical Results 
(rngnta) 

Qoll Depl h Chromlum Chromlum 
Borlng (Feet) Cadrnlum (Haxavalenl) (Total) Copprr Iron Nlckel Lead Zlnc pH 

EPA- EPA- EPA - EPA- EPA- EPA- EPA- EPA- EPA- 
601 0- L 7196 6010-L 6010-L 6010-L 6010-L 6010-L 6010-L 150.1 

RR03 1-2 1.1 10.3 243 1,260 18,500 470 36.1 297 6 3 

[(5hrded Em lndlcrla VIlw b Qrut r r  Than One Order of MagnRudo Abou, Background. 
ND - PIII~MIw NO( DI(actd NA - Pumluw Not Analyld 



0 
TABLE 4-2 

SOUTHERN CALIFORNIA CHEMICAL 
RCRA Faclllty lnvestlgatlon Surface Soll, Actlve Sumps, and Surface Water Sampllng 

Metals and pH Analytical Results 

(mg/ko) 

[-j Shrded Box lndkalm Valua b Qreatr Than OM O f d ~  of Magnitude A b m  Background. 
ND - Parametw Not M u t e d  NA - Parrrnotor Not Analyzed 



0 
TABLE 4-2 

SOUTHERN CALIFORNIA CHEMICAL 
RCRA Faclllty lnvesllgatlon Surtacr Soll, Aclhro Sump& and Surface Water Qmpllng 

Metals and pH AnaMlcal FbuH8 
(m01kIJ) 

8041 tkplh Chromlum Chromlum 
Bwlng (Foot) Wmlum (Hexavalenl) (Total) Cappw Iron Nkkel 

€PA- EPA- EPA- EPA- EPA- EPA- 
6010-L 7196 6010-L 6010-L 6010-L 6010-L 

Lead Zlnc PH 

EPA- EPA- EPA- 
6010-L 6010-L 150.1 

SURF ACS WATER (UNITS m a )  
Swl NO 1 NO NO 0.034 NO NO 
SW2 NO NO NO 0.81 NO 0.30 
Sw3 0.0057 NO NO 0.61 NO 0.41 
SW4 I ND NO ND 0.23 ND ND 

NO 0.63 8.0 
NO 0.62 6.8 
ND 0.72 6.9 
ND 0.22 1 6.8 . 

FILE NAME: N S W E T . W l  



SOUTHERN CALIFORNIA CHEMICAL 
RCRA Faclllly lnvestlgatlon Subsurface Soll Sampllng 

Metals and pH Analytical Results 
(mQ/kO) 

[ ) 9 h r d d  Bax lndlcatrr Valw I$ Q r w l r  Than OM Ordr of Magnitude Abevo Background. 
Nau Whua rdl dW)u a n  l k t d  u &B. A - danl borlng dapth, and B - actual borlng depth 
NO P u ~ U W  NU DUrctd NA = P8ramOtOf NU An8lyud 



6 
TABLE 4-3 

SOUTHERN CALIFORNIA CHEMICAL 
RCAA FaclRty lnvestlgalion Subsurface Soll Sampling 

Metals and pH Analytkal Results 
( m01ku) 

[J~huid BOX ~ndlcotrr VJM b ~ r u t r  ~ h a n  One ~ r d w  of Magnltudo AEOW ~sckgrarnd. 
Ndc whom roll d q h  u o  I W d  u A B ,  A - dun M n g  W h ,  md B - Wurl borlng m h  
NO - Puunrta Na Ol(ard NA - Plrrmur Not An- 



6 
TABLE 4-3 

SOUTHERN CALIFORNIA CHEMICAL 
RCRA Facillly lnvesllgatlon Subsurface Sdl Sampilng 

Metab and pH Analytkal Result8 
(monte) 

Sdl Depth Chromlum Chromlum 
Borlno (Feed) Cadmlum (Hexavalent) (Total) Copper Iron Nkkel Lead Zlnc PH 

EPA- EPA- EPA- EPA- EPA- EPA- EPA- EPA- EPA- 
6010-L 7196 6010-L 6010-L 6010-L 6010-L 6010-L 6010-L 150.1 

MW150 19 5 NO NO 5.2 7.0 6,040 4.6 NO 17.2 9.0 

I j ~ h o d a d  Box lndkalss Valw h Qrulw Thin One Ordw of Ma~ntltde Abavr Background. 
Nar: Whore roll dmhs u r  llded u #B, A - rlurt boring depth, a d  B - actual borlng d#plh 
NO - Pumetw NO( NA - Parameter No( Analyzed 



0 
TABLE 4-3 

SOUTHERN CALIFORNIA CHEMICAL 
RCRA Faclllty lnvesllgatlon Subsurface Soil Samplln~ 

Metals and pH Analytical Results 
. mma) 

f 
i 



0 
TABLE 4-3 

SOUTHERN CALIFORNIA CHEMICAL 
RCRA Facllity Investlgatlm Subsurface Sdl Sampllng 

Metals and pH Analytical Results 
(mdko) 



 TABLE^-3 
SOUTHERN CALIFORNIA CHEMICAL 

RCRA Facillty Investloation Subsurface Soil Sampllnq 
Metals and pH Analytkal Results 

(mgkg) 



Q 
TABLE 4-3 

SOUTHERN CALIFORNIA CHEMICAL 
RCRA Faclllty lnvestlgatlon Subsurface Soil Sampllng 

Metals and pH Analytical Result8 
(m01k0) 

I-] shaded Bopr Indlcalsr Volw b Olwler Than Om Order of MagnHude A b w  Bsckgr~und. . 
N d e ;  Whwo doll depth# ue l k t d  u U8, A m dMI borlng Wth,  md 8 - rctutl botlng drplh 
NO - PuunHr Not Dltad NA - Putmrrr Not Anrlytrd 



C) 
TABLE 4-3 

SOUTHERN CALIFORNIA CHEMICAL 
RCRA Facllity lnvesll~atlon Subsutiace Soll Samplln~ 

Melab ad pH Anelyllcal ResulU 
(m01k0) 

-(~hpdrd Box lndlcata Vduo b Q r W u  Than OM Ordu of Cllrgnltudo Abum Background. 
Note -0 rdl dwtu uo Wrd u AIB, A = $ u f l  M n g  m h ,  a d  8 r mud baing da@h 
NO - P a r m a  NQ W e d  NA - Parunator Nd Anrlynd 



0 
TABLE 4-3 

SOUTHERN CALIFORNIA CHEMICAL 
RCRA Faclllty lnvestlgatlon Subsurlace Sdl Qmpllng 

Metals and pH Analytical Results 
(~onc9) 

Wl Depth Chromlum Chromlum 
Botlng (Feet) Cadmlum (Hexavalent) (Total) Copper Iron Nlckel Lead Zlnc pH 1 P A  1 :rF'- / 'PA- 1 P A  I EPA- / EPA- 1 A -  1 P A  1 6- 1 

6010-L 6010-L 6010-L 6010-L 6010-L 6010-b 6010-L 

1-jShldd Box lndlcatu Valuo b O r w w  Than Orw Ordu of Ma~nttudo Move Ckckgramd. 
Ndc -0 004011 dwtu uo lhld u NB, A - dun borlng dapth, and B - actual borlng drpth 
NO - Pwurwta No( IMocld NA - ParMwlw Nol Anrlyad 



T A s E  4 4  
SOUTHERN CMlFOCINU CHEMICAL 

RCfU Facil~ly Invaigarlon Sdl SunOLkrg 
A m r .  Cyanide and Mercury AnzlyllCJ RYtulU 

(Wo) - 

soil 
Boring 

Dwth Arsenic Cyanide Cyanide Mwcury 
QeeC) Total Am- 

EPA- P A -  €PA- €PA- 
7- 9010 9010 747l 

Sample Nc4 Analyzud Due lo Matrlx Intor?erewo and N o n - D a m  d 
Tad cyanla# 



TABLE44 
SOUTHERN CAUFORNIA CHEMICAL . 

RCRA Facillty Invest~gat~on Sdl Swtp4ing 
Arsenrc. Cyamde and Mercury h a l y t i i l  RsruAI 

(mgho) 

Soil Depth ksenic C y m e  Cyanide Mercury 
B m g  (Fee0 Total Amad90 

€PA- €PA- P A -  EPA- 
7060 9010 9010 7471 

UST SB07 ( 5.5 4.9 ND N O  \ N D  
1 17 4.1 ND I N D  N D  
1 40.5 18 ND I ND I ND - 

FILE NAME NSOLU.WK1 
ND - Parameter Nol Detected NA - Paramot  NU haJymd 

Sample Not Analyzed Due to Matm Interference arid N g n - D e t w  ol 
TaJ  Cyuudo REWED 31692 



SOUTHERN CALIFORNIA CHEMICAL 
RCRA Faclllty lnvestlgatlon Soll Sampling 

Purgeable Halocarbon8 Analyllcal Results 
(UoncQ) 

ND - Paramelof No4 Doloclrd 
NA = Parameler Not Analyzod 
Notc Whue WI dopth8 a n  IUed u AIB, A Jun borlng dopth, and B scturl borlng drqth 



0 
TABLE 4-5 

SOUTHERN CALIFORNIA CHEMICAL 
RCRA Faclllty Investigalion Soll Sampl~ng 
Purgeable Halocarbons Analytical Results 

(uglkI3) 

'hrsyrer by €PA 8010, d l  ahen by €PA 8240 
ND = P u a ~ w  Nu Detected 
NA - Pu8-ec Not Anrlyred 
N d a W h w r r d ( ~ h m l b l d ~ ~ , A - r k n t ~ d ~ h , u r d ~ - ~ ~ ~ l ~ ~ ~ h  



TABLE 4-6 
SOUTHERN CALIFORNU CHEWCU 

RCRA Facility Invastlgalion Soil SampUng 
PCB's & Seml-Volatile Analylkal RBSultl 

(uClM) 

FILE NAME: SOCSBAI.WK1 
ND I Parameter Nu Detected 
NA - ParameIer No( Analyzed 



0 
TABLE 4-7 

SOUTHERN CALIFORNIA CHEMICAL 
RCRA Facility lnvestlgatlon Sdl Sampling 

Purgeable Armallc and UST lnvestlgatlon Analytkal Results 
(mmg unless otherwise noted) 

'0uum, Ethy(knrm, Tdumb, X y k n r  (Tat@ matyam by €PA do#), no #uW Indlcrto Brracn, me Tdrmw, Xyknw u#ly8a by EPA 624.0 
NO - Pwamrtr No( Waod 
NA = P U ~ Y  Not Anrlyrod 
~cWhrradldrgl)umlUrdnAIB,A- Jrnl~dapth,mdB-rctualborlqdopth 



0 
TABLE 4-7 

SOUTHERN CALIFORNIA CHEMICAL 
RCRA Faclllty Invsllgatlon Soll Sampllng 

, Purgeable Aromatk and UST lnvedllgatlon Analytical Result8 
(m@g unless otherwise noted) 

'Bwuena E t h m e n a ,  T d m ,  Xyl- 0 ~ 8 l y 8 a  by EPA W?O, no Ululdc Indkrto Oomaw, -, Tolww, X- (Tot* 8 ~ -  by €PA 8240 . . ND o Puamarr Nol Detected 
NA o Paramar Nol Analyzd 
Nora mHIe8uU drOtb uo I W d  a8 Altl, A Jtnl borlng drplh, and 8 - mu81 borlng d m h  



TABLE 4-7 
SOUTHERN CALIFORNIA CHEMICAL 

RCRA Foclllly IWlgallon W1 Sampllng 
Purgrrblr Aromatk and UST InWlgdlon Analylkal Result# 

( m m  unless othemlde noted) 

'BUUUIO. E t h y l - ~ ,  T ~ u w ,  X- flalil) Mlm by EPA #ZOO IM MUM IndlcrtO h Z @ M ,  ah-, Tdurw, X m  (lOi.I) €PA 8240 
ND - Puunelr NU Detected 
NA - P u r M w  NU Anrlyrd 
Ma W a  MU drOIk a n  Uffod 88 NB, A dm1 boring dcph, md 0 - &lull borlng 



Q 
TABLE 4-7 

SOUTHERN CALIFORNIA CHEMICAL 
RCRA Facllity lnvssfioatlon Sdl Sampllng 

Purgeable Aromatlc and UST InvMlgatlm Anrlytkal Result8 
(mg'kg unless othomlrr noted) 



8 
TABLE 4-7 

SOUTHERN CALIFORNIA CHEMICAL 
RCRA Facility lnvestlgation Soll Sampllng 

Purgeable Aromatk and US1 lnvestlgatlon Analytical Results 
(makg unless olhemlse noted) 

*8wum, #hy+b~~~ena, T~UOM, Xyl.nrr flof~l) wlywr by EPA 8020, no Wubk Indkrte lkntm, R h V ,  Tdunr, Xykr#r CTW rnrlyrw by 8240 
ND - Paramaw Nal W e c t d  
NA - Puamelw N U  Analyzed 
Ndr: Where rdl drgtru a n  lldd u A/B, A - durl boring drplh, and 0 - actual borlng d w h  



0 
TABLE 4-7 

SOUTHERN CALIFORNIA CHEMICAL 
RCRA Faclllty lnvestlgallon Soll Sampllng 

Purgeable Aromatlc end UST lnvestlgallon Analylkal Results 
(mglkg unless olhemlse noted) 

Wl Depth Tolal Total So11 Bulk 
Borlngs (Feet) EIhyl- Xylenes Organk Organk TPH TPH Mdsture Oenslty 

Benzene benzene Toluene (Total) Carbon Sollds (Extractable) polatlle) (%) (l3'cc) 

EPA - €PA- EPA- EPA- ASTM- ASTM 
9060 160.3 8015M 801 5M 02216-80 C559-79 

20' NO 1 0.12 1.2 3660 N A 1900 N A N A N A 
30' NO NO 0.016 NO 1690 N A 110 N A N A N A 

C 35 ' NO ND 0.019 ND 2280 N A ND , N A N A NA , 
FILE NAME SOLUST2.WK1 



TABLE 4-8 
SOUTHERN CAUFORNIA CHEMlCAL 

RCRA Factl~ty Inves!igation SoY Samplln~ 
TCLP Analylka! Fbsub . 

(wu 

FILE NAME: SOLTIXP.HIK1 

NO - Parameter Nol DMeual 
N A  - Parameter Not Analyzaj 
Note: Tdal Chromium Is less than HaxaMlent Chromlum due to r lorrer mobility thn 

HauvareraChromkun. 



I 

Soll Depth Chromlum 
Borlng (Feet) Arsenlc Barium Cadmium (Total) Co~prr MdyWenum Nkkel Lead Vanadium Zinc PCB 

1260 
EPA- EPA- EPA- €PA- EPA- EPA- EPA- EPA- EPA- EPA- EPA- 
SO10 6010 6010 6010 6010 6010 6010 6010 6010 6010 8080 



8 
TABLE 4-9 

SOUTHERN CALIFORNIA CHEMICAL 
RCRA Faclllty Invsstlgatlon Surface Soll Sampllng 

OHS Metals and PCB Anrlyrlcal Results 
(molka) 

Flk NMn: UISMET.WK1 
. PEmED9-s$2 







!XMTHERN CAUFORNIA CHEMICAL 
October 1990 Quanerty Monllorlng Well Sampling 

Halogenated OIgank AnalytlcPl Resuns ' 
W) 

trans- 
Well Tetra- Trl- 1 1 -  1,2-Dl- 111 -T I -  - -  1.2-01- Carbon Melhylene Ethylene 
IdmllllCatlon chlwo- chloro- chloro- chloro- chloro- chloro- chloro- tetra- Chloroform chlorldr DlbromMo 

ethene ethene ethene ethene ethane ethane ethane chloride 

(PCE) WE) (1 ,l -WE) (11,P-DCE) (TCA) (1 ,I -WA) (1,2-DCA) (CCL4) (CHCL3) (CH2CL2) (EDB) 

XC-MWOI 5.0 18 ND ND ND ND ND ND N D ND N A 
XC-MWOlD 6.3 26 ND ND ND ND ND ND ND ND N A 
SCC-MW02 ND 24 ND NO ND ND NO ND N D ND N A 
SCC-MWO3 ND 130 10 ND ND ND ND 150 56 ND N A 
SCC-MWM " NO 250 54 NO ND 80 360 NO ND 38 0 21 
SCC-MWMA " ND ND NO NC! ND NO ND ND ND ND ND 
SCC-MWOS ND 14 ND ND ND ND NO 70 33 NO N A 
SCC-MWMD ' ' 14 100 ND ND ND NO ND ND ND N D ND 
SCC-MWOGB ' ' 10 52 NO ND ND ND NO ND ND NO NO 
SCC-MWO7 1.4 19 1.3 3.5 NO 9.0 5.0 ND ND NO N A 

SCC-MW15D ' ' ND ND ND ND ND NO ND ND ND ND N A 
MCL 5 5 6 -- 200 -- 0.5 0.5 -- -- 0.02 
SF9 GW ND-1.4 NO-2.8 ND NO ND NO i NO I NO NO NO ND 

' - AesuItr reported In Ihb table are lor thou perrmMw8 detected alms ND r Analytkal parameter no( detected. 
rnalylkal method EPA 8010-L detoctlon llmH8 In at bad me HI. MW .I Monlu Well 
Tho varrmetur m r l y z d  for by mothod 8010-L ad tyOlcrl Mrctlon Ilmlta M U  I Maxlmum Contamlnrnl Umlt 
are llrtd In Appendix A. SF8 OW RMQO of concontnllanr In w8Ib t u l d  In Srnlr Fe 

' ' - Sunpla malyzd  lor Appdbc IX p c r r m w r ,  wlng 8prlnga durlng the yw 1989. 
muhod EPA 8240-L d AB 1803. 



TABLE 4-12 
SOUTHERN CALIFORNIA CHEMICAL 

January 1991 Quarterly Monltorlng Well Sampllng 
Halogenated Organk Analytkal Results 

W) 

L 

SCC-MW15D ND ND ND ND J ND 1 ND NO NO 1 ND 
MCL 5.0 6.0 8.0 -- I 0.5 I 1.0 0.6 -- -- 
,SFS GW ND- 1.4 . N D - 2 8  a ND NO I ND I ND ND NO I ND 

NO - Anrlytkrl prrrrnUat.na dotoctrd. 
MW - Monlfa WdI 
M U  - Mulmurn Contunlnrnt LhnH 
8FS QW = Raw ol comnlralw tn W r  wpiy cwdh lostad In Slnlr Fa 

sprlqp dudng tha y u r  1989. 



TABLE 4-19 
SOCITHERN CAUFORNU CHEMlCM 

October 1990 Quartecty Mmitoting Well Sanplhq 
Purgeable Aromatr Analytical Fbsub 

0 

Ethyl- xvlenes 
Benzene benzene Tdueme (-lot* 

- Results reported In this table are lor those paramelerS detectd 
analytcal method EPA 8020-L detection llmits in at leas4 om wel 
The parameters analyzed lor by mahod 8020-L and typical daectkm lMtr 
are ~lsled in Appendix A 

= '  - Samples analyzed for ApQenda IX parameters. using method EPA 6S40-L 

ND - Analytral parameter nd d e ( a d .  
MW - Monita WeH 
MCL - Max~mum Cocllamlnaa Lhna 
SFS GW - Range d concentratim in wells tested In Santa Fe Spriw durhg tha 

year 1969. 



TABLE 4-14 
SOUTHERN CALIFORNIA CHEMlCAL 

January 1991 Quarterly monitor in^ Well Somgling 
Purgeable Arwnallc Analytkal Resub 

wu 

NO - Analytkal pafur#lr nU W M .  
MW = uonnorwen 
M U  - Maxlmum Contaminant W 
SFS GW - Range of concentrations in water m . q ~ @ ~  vrJlr IWOd in 

Santa Fe SprlnQs durlng the year 1969. 



TABLE 4- 15 
SOUTHERN CALIFORNIA CHEMICAL 

October 1990 Quarterly Monllorlng Well Sumpllno 
lnorganlc Analytical Results ' 

(mell) . - .  

W&l Chromlum Chromlum Nltrateu Cyanldo 
ldrntrncrllon Barlum Cadmlum (he~cavalmt (total) Cqwer Iron Nkkel Zlnc Chlorlde (Nllrogen) dotal) 

EPA- EPA- EPA- EPA- EPA- €PA- P A -  EPA- 
6010-L 6010-L 7196 6010-L 6010-L 6010-L 6010-L 6010-L €PA-300 €PA-300 €PA-SO12 



Well Chromlum Chromlum Nltrates 
(dmtlfkatlon Cadmlum (Hexavalent) (Total) Copper Iron Nkkel Zlnc Chlorlde (Nitrogen) 

EPA- EPA- EPA- €PA- EPA- EPA- EPA- 
6010-L 7196 6010-L 6010-L 6010-L 6010-L 6010-L EPA-300 EPA-300 

SCC-MWO1 NO NO NO NO NO NO 0.051 606 5.7 

TABLE 4-16 
SOUTHERN CALIFORNIA CHEMICAL 

January 1991 Quarterly Monltorlng Well Sarnpllng 
lnorganlc Analytkal Results 

(fwu 

NO - Anrlyticrl puumlr nol #ad. MCL - Malmwn Conlunlnrrr( Umlt 
NA - PUMMW nc(mUyW S F 9 O W = ~ d ~ ~ k n r I n r r t ~ r u g 9 ) y * * l k l w t d I n  
MW - ~ont tuwa 8MUhBprlnglInthayou1969. . 

~logoud M a  d u e  



TABLE 4-17 
SOUTHERN CALIFORNIA CHEMICAL 

January 1991 Quarterly Monitoring Well Sunp(ing 
RCRA Indicator Rssults (Ouadruplicalr AN'-) 

NO - AnaMkd panmu no( dYectad. 
NA - Parameler nd .nr)yzd 
MW - MonHa W 
M a  - Maximum ccumnhant ~ m l l  
SFS GW - Range ol concentrations In water aq@y wells t a d  k 

F r  Sprlnw In tho yeu  1W9. 
Ec-ElectrlcaIConducWr 
TOC - T d J  Olgnic C8fbWi 
TOX- Told O l M  



TABLE 4-17 
SOUTHERN CAUFORNIA C H E M W  

January 1991 Quarterly Monitoring We# Svrrg&0 
HCRA lndcator Results (Ouadruplicalo 

N D  - Analytkal parameta nU &odd.  
NA - Parameter nol uratrred 
MW - MonHu WaU 
M U  - Maximum Cantadnard UmP 
SFS GW - Range d concentralions in water s m l y  w d 8  tad h Sam 

Fe Sprln~s tn the yeor 1W. 
H: - O.ctrlcal ConduclMY 
TOC - TMd O r m  Cuba, 
T O X  - Told Orgvrlc Widr 



TABLE 4-17 
!SOUTHERN CAUFORNU CHEMCM 

January 1991 OuaRerly Monitorin0 WeU !hmpMg 
RCRA lndkator Resuns (Quadruplicate 

SFS GW - Ranw d concentraliW in walw welh wd h SuD 
FeSprfn@sinth.yurl989. 

H : = O e a r i c o l ~  
TOC - Tdd 0- CYbm 
10x1 TdJ W H J s d r  



Well No. 

MW-3 

MWJ 

MW4A 

MWd 

M w-9 

MW.10 

MW-143 , 

MW*l4D 

Blacnce Prom 
Pumplng We11 

( f i n )  

88 

10 

7 

81 

81 

88 

88 

82 

TABLE 4-18 
SOUTHERN CALIFORNIA CHEMICAL 

AQUIFER TEST PARAMETERS 
Analyred by G WAP 

Stontklty 
Drawdown Recovery 



TABLE 4-19 
SOUTHERN CALIFORNIA CHEMICAL 

AQUIFER TEST PARAMETERS 
A ~ l p w d  by AQESOL V (wtth pIltleI pnetrutbn) 

1 

D l d . n u  From WotI Scmn tmnunluhrlty Hydnulle Condudklty 
(-1 StomtivHy Pumplng Wotl Intrwml (~Pdlrcl-R.) - 

Well Na (n.) (8. bO8) Drawdorm R.cov.ry Drawdown Rocovwy Drawdorm Roarvery 



TABLE 4-20 
SOUTHERN CALIFORNIA CHEMICAL 

RCRA Faclllty lnvestlgatlon A q u l f e r  Test Sampling 
Groundwater Analytical Results 

(mg/L) 

CYANIDE CHROMIUM CHROMIUM AMMONIA NITRATE SULFIOE 

(UUPLE ARSENIC (TOTAL) CADMIUM (HEWALENT) (TOTAL) COPPER IRON NICKEL (NITROGEN) (NITROOEN) AS SULFEA CHLORIDE 

l0ENTIFlCATK)M EPA- EPA- EPA- €PA- EPA- EPA- €PA- €PA- EPA- €PA- €PA- EPA- 

7080 #)lo 6010 71 W 8010 6010 8010 0010 350.3 3000 371 2 325 2 

-1-WELL OOQl NO 0.12 13 4 104 NO NO NO W.1 1 9  0 3  ldl 

BCCPT2-FILTER 0 007 0038 NO 3.1 3 0031 NO 0.043 306 023 NO 672 

SCCPTJ-FILTER-CZ NA NA NA NA N A NA N A N A N A NA NA NA 

GtC-PT4-WELL NA NA NA NA N A N A N A N A NA NA NA NA 

G P T C W E L L  0 . m  NO 0.068 7.2 7.9 NO NO NO 638 3.8 034 342 

m - P T M I L T E R Z  NO NO 0 041 8.4 8.6 NO NO NO 50.2 3 9 0.10 W 

OCC-Pn-RW-POND NO NO 0 OOal 6 4 6.7 0.37 0.1 0.1 110 0 2 0 11 820 

TRAVEL BUNK NA NA NA NA NA NA N A NA NA NA N A NA 

t 
1.1- 1.1- 1.2- TRI- BASE TOTAL 

METHYLENE DICHLO- 0K;HLO- DICHLO- CHLORO- ETHYL- XYLENEO. NEUTRAL OIL h SUSPENDED 

SAMPLE CHLORIOE ETHANE €THEN€ ETHANE ETHENE BENZENE TOLUENE (TOTAL) K I D  QREASE SOLIDS 

IDENTIFCATON EPA- EPA- €PA- €PA- €PA- EPA- EPA- €PA- €PA- €PA- EPA- 

bol 0 1  W 1 601 60 1 602 602 802 826 413 1 1W.2 

SX-ml-WELL 0 . 0 8  NO NO 0 0.022 0.34 0.037 014 NA 7.8 16 

KZ-PTZ-f ILTER NO NO NO NO NO NO NO NO NO 10.6 11 

NO NO NO NO NO NO NO NA NA N A 



Phase I1 RFI 



- - - . -  -__ - C- . -  .--- P . - . ,  . , - - - .  . - - -  - - - - - -4  Cd c-4 - .  7 - +-4 - - C C -  

0 
TABLE 4 - 2 

SOUTHEfW CAUFOfflIA CHEMICAL 
E R A  Facub Phew I1 InmUgaUon SOU Samplkrg 

Mobrlr and pH Anal* h u b  

(who) 



TABLE 4- 2 
SOUMERN W F O F H U  CHEMICAL 

RCRrr Funny Phau I I  Inmllg.th 80s mplw 
M.ldrudpHkvlyYulR..um 



TABLE 4 - 3 
SOUTHERN CALIFORNIA CHEMICAL 

R C M  Faclllty P h r o  11 Invrdlgallon S d  Smpllng 

-- 

O q t h  Trenr f,1.! - Clr 

Berm (Fed) 111- T e a  - 1.1-01- 1,1-01- 1,2-01- Tfl- 1.2-Dl- 1.2-01- 
chloro- chloto- chloro- chloro- chlao- chloro- Mmlhylrrm chloro- cNoro- 

.(bM athaw .Lh.m rlhw .(ham dhnm Chlorofotm cklotklo dhrw .thm 

W E )  W E )  (1,l-OCQ (I,l-OCAJ (T1.2-OCE) (1.1,1-TCAJ (CHCL3) (CH2CL2) (1.2-DCA) (C1.2-OCE) 

I SO I 0.0370 I NO 0.W8 1 0.0290 1 ND 1 0.- I 0.0020 1 0.0W7 1 NO 1 0.&1 

I 40 I 0.2WO [ NO 1 O.Os10 10.- 1 O.WZI 1 0.- 1 0.0180 1 0.2100 1 0.0068 I 0.0110 



- . - .  - r- .- - -- - - -  - -..- . -- . .. .- . - . -  , .. - . . ,  

- - - ' 0  
- .- - - 4  -4 - 4  -.- M '0  - r--r b - 4  - 4  ..-4 --.( 

TABLE 4 - 3 
SOUTHERN CALIFORNIA CHEMICAL 

RCRA FaaHlty P h a r  II Invarllgatlon 8dl &mpUrrg 
Pugubla H d o c r r b o ~  Analytlul R r d r  

(m91*9) 

D-lh T r r ~  1,l.l- U a  

80 th  (Fnr) Td- lmtra - 1.1-Dl- 1,l-01- 1,2-Dl- 111- 1.2-01- 1.2-01- 
chloto- enoco- t w o -  chloco- chluo- chloto- ~ahy(mn, CHWO- chloto- 
ahem Own rlh.n ah.m aham Uun Chloroform chlorldr Uum . I h r m  

(7cE) W E )  (1,t-DCQ (1.1 -DCN (71.2-DCE) (1.1,l -TC4 (CHCLS) (CH2CL2) (1.2-DCA) (Cl.2-DCE) 

ASTE ACID TANK AREA 

*&Wpm@ by EPA 8010.31 by €PA 0240 
No- h r .mr (wNdDd .dd  
NA - hrawmWNot- 



TABLE 4-4 
S O I I M m C A U F O ~ ~ I C A L  

R C R A F u D k y ~ I l h l l g . l b n 8 d ~  
R . g ~ L . ~ v l d U S T ~ d b n ~ F l r 3 1 ,  

(*gunlwahrwi.ndd) 

so0 as(h 
BainOI -1 Enyo- xY'@'- m 

euumtm bmmnD T* Cr'Jw 0 

EPA- 
mlsy 

.US1 AFlEA 
UST-SB12 10 N) M H) NO N) 

1s FID M) No H) 

' ~ c h . h ~ C O b C 4 1  
B r r a r u . ~ T d u r u . X y k n w F o P J ) ~ ~ E P A ~  
ND-Prrrwrw- 
NA--Md- 



TABLE 4-4 
mEFPJwmCPJUI~ICAL 

R C R A F u R ~ t y e l ) ~ m h n 8 d ~  
PurfJmbIa konubc ud US7 ktlgLg.lkr \  

mgllrll UJ- - noCd) 





TABLE 4-8 
SOUTHERN CAUFORNJA CHEMICAL 

RCRA F.clYty Phum M IrnmlIe.tlon 8dl &mpYng 
UW 16 SOU ChuadrhUar A m  k J l 8  

P r m d U h y  

(q 
cmluc 

8 ~ 1 0 - 0  - 
8 x  10-0 
S K  10-7 . 
t x lo-a - 

TOW 
Orga* 
Cubon 

NO 
ND 
NO 
ND 

C 

sou Ospth 

b l r p  (Fnt) 
 MY n.ld Dry O r m l  &nd flma 8p.cllc 

Mdrrue 0- Oravly 
w Ib/cu.e u u u 

M i 6  10 CL 1 s.@ 122.6 0.0 20 74 2.05 
25 8 W  7.0 1lRS 0.0 1 a-8 12 N A 
12 CUSW 16.1 - t t a ~  0.0 I 47 53 N A 

1 86 sw 14.0 i t a r  1 0.0 1 a1 I a I 2.- I 

1 

Potorlty 

0.28 . 

0.M 
0.34 
0.40 I 



TABLE 4-7 
SOUlHERN CALIFOMIA CHEMICAL 

RCRA hc#@ ph.u II QovrdvU Bunpllng 

M - kr3y(Wpu--- 
w MaJbr well 
UClm MulmumCorhmhvJ W 

. . m a n m f b n g O d ~ h * M I r u p e ( r w r k u h - h  
eplrror b c p  )I. F 19a. 



TABLE 4-8 
S O c m a w J c n -  

R C F U F a J n y F l m s e U ~ ~  
P u r ~ k o n w t i c 4 T P H ~ ~  

0 



TABLE 4 - 0  

SOUTHERN CALIFORNIA CHEMICAL 
RCRA FacUlty P h r a  II Cloundwatu &mpHng 

Inorganlo AnlyUcd RaarC(r 

(mg/L) 

Ammen& Tohl 

Wall Chromium Chromlum a# O ~ a n l c  
IdaOHcaUon Cdmlum (Haxavalal) (Td.9 Coppar L u d  Nlckd Dnc her! PH Nbcgcn Cubon 

€PA- EPA- EPA- EPA- €PA- €PA - EPA - EPA- EPA- €PA- EPA- 
6010-L 7196 6010-L 6010-L 6010-L 8010-L 8010-L 1501 350.3 415.1 a01 0- L 

NO Anrlflicd paramaw not datoctd. 
NA - Puamatar not anly2.d 
M - Monaor W.U 

MCL - Mdmum ConUmlmnl Uml 
SF8 OW - Range 04 c-&w In w . W  a(9P)Y wJlr t.rld &I 

8.n(. FeSprlngaInthoysm 1W. - - - V d u  not an#.bk 
W-UnMud.ungL.. 





---- PROPERTY LINE 

* MONITORING YYEU 
m GROUNDWATER ELEVATION (Feet Above M S L )  

-91 00 - GROUNDWATER ELEVAllON CONTOUR LINE (Feet Above MSL) 

y CRWNDWATER now omanw 

PHIBRO-TECH, INC., SANTA FE SPRINGS, CA 

Groundwater Elevation Contours Deep Wells 
October 2004 

Fbure 5-2 



EGmR 
PROPERTY LINE 
MONITORING MU 

nm GROUNDWATER ELEVAllON (Feet Above MSL) 
-Q'M - CRWNDWATER ELEVAnON CONTOUR UNE (Fort Abow MSL) 

GROUNDWATER FLOW DIRECTION 

* NOT CONTOURED, ANOMALOUS INFORMATION 

I PHIBRO-TECH, INC.. SANTA FE SPRINGS, CA I 
1 Groundwater Elevation Contoum - Shallow Wells I 

October 2004 
Flgure 5-1 



- 
~ r r t J x a t t 4 - 4  

well tieadspace' ~ e p m  to wale Total Oepth Calculated ler 
I I Intervals Constructed Elemiton Date 

(W) 
- MP, Measured Casrng F l  €haDon (led 

( I~cI  L I K ~  l l ~ e t  bas1 ( led MSL) (teet bas) (feet) MSLI 
MW-OIa 79 5.9.15 948 15260 0111598 p 96.0 11329 



Tabla 81 
mbroled,, Inc. 

Groundwater Elevabcm 

~ertor-la1 Depth MP 
- 3 Gmmdwatec 

 ell ID ln te~a ls  Cons!ructed Elevatm Date Headsgace' Oepm lo Wa:er Measured Cawrg F l €levaeon (feet 
(Ppm) (feet b e b w  MP) led 

75 15475 ~ 10/17.00 73 4 

001 0.0 
2.0 1 0.0 
0.0 I 0.0 
00 1 0.0 
49.0 1 0.0 
1.01 0.0 
2 0 1 0.0 
10.0 1 0.0 
001 0.0 
OBI 0.0 
4 2  1 0.0 
1.31 00 
0.0 1 0 0 
19.0 1 0.0 
11.51 0.0 
2.9 1 0.0 
0.01 00 
0.0 I 0.0 
02 I 0.0 
0.0 I 6.0 
0 7 1 4.0 
0.0 l 0.7 
4 2  I 167.0 
2.0 I 150 
001 3.6 
0.0 1 0.0 
0.01 41 
001 150 
001 21.0 
001 60 
07 1 4.1 
311 11.0 
061 35 

- I  - 
2001 00 
4801 00 
261 0 1 0.1 
0.9 1 0.0 
801 00 
7951 20 
1751 00 
1681 14 
001 00 
101 00 
1421 00 
no1 o o  
2011 00 
20.1 1 00 



- .  
Perlorated lolal t I e 4  

Well Headspace' Depth lo Waler w ~ e p ~ l a t m  

0 Well ID  Intervals Cb-slruclcd E l r a h m  Dale 
Ilcet bosr  feet bas) (feel h!SI) - MSY 

67 5 lo5 69 



-pedc?;ated loti1 ~ ' & h  MP Total Depth Calculated Gromdwatec 
Q W ~ I  10 ~ n t r r a h  ~mrtlu;t*1 Ekrahon 0.. Headspace' lo Watec Measured C a s q  FJl Elevabm (tee4 

[feet bus) (feel bas) (lee1 MSL) 
(ppn) 

107 152.46 1012U)Z 52 72 02 99.74 

M W M  45-75 

DRY 
mY 
OFIY 
OFIY 
ORV 
DRY 
mY 
OFIY 
OFIY 
mY 
DRY 
m Y  
m Y  
my 
mY 
m Y b  . 
DRY 
m y  
DRY 
DAY 
M Y  
DRY 
DRY 
DRY 
mv 
M Y  
M Y  



- Perlordled f - - , . . -. , , 

WeH Headspace' Deplh lo Waler Total Oepm Calculated Growidwater 
Weli ID M m l s  ConslWed Ekvabon Dale 

\W) feel MSLI - 

MW-06R 45-75 776 14953 0111398 0 9 1  0 0  



Table 8 1  
mlbrol&l. Inc. 

Groundwater Elerabms 

f'M(>r31d T0Idl Well Headspace' Depm to Water 
Total Depm Cakulated Grwndwater 





Tablo B-1 
phlbm4ech. kw 

Grcundwater E I e v a m  
- .  

Perioraled Total Deplh MP Well Headspace' Depm to Water 
Total Depth Calculated Grwndr*aler 

Wd! ID tn le~a ls  Constructed Elevation Dale 
(feel bas) (lee1 bas) (lee1 MSL) 

101 0 
101 0 155 72 01119199 42 35 - - 1 13 37 
101 0 155 72 04120199 1 0 1  0.0 42 22 - - 11350 
101 0 155 72 07120199 1 7 1  1.4 42 58 - - 113.14 
101 0 15572 101- 0 0 1  0 0  30 32 - - 105 40 
101 0 155.72 01125'00 0 0 1  0.0 53 93 - - 101.79 
101 .O 15572 0424100 0.01 0 0  47.49 - - 10823 
101 155.72 10117/00 0 0  1 0 0  47 34 - - 108 33 

101 0 15572 1 0 R W  0.0 I 0 0 47 34 - - 108 38 
101 15572 0417101 0.0 I 0 0  4495 - - 11077 

101 0 155.72 07117101 0.0 1 0 0 44 95 - - 110.77 
101 155.72 10/16/01 0.0 I 0 0 48 33 - - 107.39 
101 155 72 01115m2 - I -  47 67 1026 - 108 05 
101 155 72 W16102 0.0 I 0 0 4727 99 6 1.4 108.45 
101 155.72 07/2U02 0 6  1 0 0  51 65 99 7 1 3  104.07 
101 155.72 1- 102 I 0 0  55 00 99.7 1.3 100 64 
101 155.72 01RU03 0.1 I 0.1 52 91 997 13  102 81 
101 155 72 MIZ3103 1.1 1 0 1  49 07 102 85 - 106.65 
101 155 72 07/29/03 0.0 I 0 0  52.35 102.87 - 10337 
101 155.72 lW21103 0.0 1 0.0 5820 102.75 - 97.52 
101 155.72 01121104 0 0  l o o  59.69 102-83 - 96.03 
101 155.72 04f20104 0 2  1 0 2  58 88 1028B - 96.64 
101 155.72 0 7 W  0.0 1 0.0 61 98 102.75 - 93.74 
101 155.72 1W11104 0.0 I 0.0 65.79 107.72 - 89.93 



Table 6 1  
Plabrolech. hc. 

Groundwalm E h b o m  

Pedocaled MMP 
Well Headspace' DwM lo Water 

Total Deplh Cakubled Grcwdwater 0 well ID I ~ I ~ N ~ I S  ~ 9 m t ~ d  ~lera tvm  ale Measured cas1f-q Fdl Ekvabn (fee( 
k [feel] L L )  

93 3 4 0  75 -- - 110 93 
93 3 15168 1W16/01 0 0  1 0 0  45 10 - - 106.58 
93.3 151 68 01115/02 - I -  43 78 934 - 107.30 
933 151 68 Wl610Z 2.1 1 0 0  4343 93.4 - 10825 

1 933 . 15168 0 7 R W  0 3  1 0 1  47.76 93.8 - 103.92 
I 933 151 68 1W22tOZ 29.3 1 0.1 51.18 93.8 - 100.50 

933  151.68 01R4Q3 5 8  1 0 1  49.17 . 938 - 10251 
933 151 68 04ZU03 9.2 I 0.1 4528 93.61 - 106.40 
933  15168 07-3 4 2  1 0.0 48.43 9360 - 1W.a 
933  15168 1 M 1 0 3  1.0 I 0.0 5120 93 60 - 97 48 
93 3 151 60 011211M 0.0 I 0.0 55.72 93.70 - 9 5 s  
93 3 151.68 04ROXY 1.6 1 0 2  55 05 93.6 - 96.63 
93.3 151 -68 07ROIM 0 0  1 0.0 51.94 93.5 - 93.74 
93.3 151.68 lW11m 0 0  1 0 0  61 82 935 - 89.86 



Table B-t
Phibrotecfi. toe.

GfourxJwaJer Elevations

. Perforated Total Depth
%Ve« ID Intervals Constructed
<P (leet bos) (leet txjsj

1033
1033
1033
1033

MW-14S 46-72 71 5
715
715
715
715
715
715
71.5
715
715
71.5
715
715
715
715
715
715
715
715
71.5
71.5
71.5
71.5
715
715

^ 715

P
MW-15D 1085-1235 123.8

123.8
123 .6
123.8
123.8
123.8
123.8
123.8
1238
123.8
1238
1238
1236
1236
1238
1238
1238
123.6
1238
1238
1238
1238
1238
1238
1238
1238
1238

MW-15S 51.5-715 715
7t 5

» 71 5
71 5
715

MP
Elevation
(teet MSU

150 bO
15060
15060
15060

15050
15050
15050
15050
15050

• 15050
15050
15050
150.50
150.50
15050
15050
15050
15054
15054
150.54
15054
15054
15054
150.54
150.54
15054
150.54
15054
15054
150.54
150.54

150.96
150.96
150.96
150.96
15096
15096
15096
15096
150.96
150.96
150.96
150.96
15096
150.96
15096
15096
150.96
15096
15096
15096
15096
15096
15096
15096
15096
15096
15096

15101
151 Oi
15101
15101
15101

( Wet: Headspace' Dppth to Water
(ppm) (leel below MP)

01/21/04
04/20/04
07/20/04
10/11/04

01/13/98
04/21/98
07/14/98
10/19/98
01/19/99
04/20/99
07/20/99
10/22/99
01/25/00
04/24/00
10/17/00
10/25/00
04/17/01
07/17/01
10/16/01
01/15/02

' 04/16/02
07/24/02
10/22/02
01/24/03
04/23/03
07/29/03
10/21/03
01/21/04
04/20/04
07/20/04
10/11/04

01/13/98
04/21/98
07/14/98
10/19/98
01/19/99
04/20/99
07/20/99
10/22/99
01/25/00
04/24/00
10/17AX3
10/25/00
04/1 7/01
07/17/01
10/16/01
01/15/02
04/16/02
07/24/02
10/22TO2
01/24/03
04/23/03
07/29/03
10/21/03
01/21/04
04/20/04
07/20/04
10/11/04

01/13/98
04/21/98
07/14/98
10/19/98
01/19/99

07 / 00
1 0 / 1 0
00 / 00
00 / 00

15 6 / 00
1 0 / 0 1
01 / 00
2.0/ 00

28 6 / 135
70/ 1.0

17.2 / 1.4
53.0 / 00
710; o.o
23.0 / 0.0
190 / 0.0
190/ 00
15.2 / 0.1
15.2 / 0.1
4.0 / 0 0
26 / 00
9.6 / 0.0

19.0 / 00
31.7 / 02
22.7 / 0 1
45.8 / 00
184 / 00
57 / 0.0
22 1 0.0

15.0 / 1.0
2.8 / 0.0
0.0 / 0.0

O.O/ 0.0
11 7 / 0.1
OO/ 00
1.4 / 1.4

28.4 / 2.5
1.1 / 00
1.4 / 1.4
001 00
O.O/ 00
OO/ 0.0
1.8 / 00
1.8 / 00
00 / 00
001 00
00 / 00
00 / 00
00 / 0.0
00 / 00

381 / 00
01 /O.I
00 / 00
02 1 0.0
1 1 / 0 0
07 / 00
04 / 04
09 / 00
00 / 00

09/ 00
237 01 01

OO/ 00
20/ 00

3V4/ V9

5603
5518
58.20
62.27

3907
34.03
32.71
35.31
38.19
3829
38.31
4619
50.07
43.59
43.44
43.44
4108
4047
4500
4380
4357
47.70
5154
4927
45.19
48.30
54.18
55.89
55.08
58.00
6220

3999
3492
33.63
3624
39.04
39.15
3922
47.08
5095
44.42
.4427
4427
41.92
41.34
4588
4464
4413
4860
51.95
50.11
4610
4924
5527
5687
55.98
5914
63.31

3995
3496
3354
3614
3903

Tola! Depth
Measured
(teet bos)

10402
104

10382
10367

708
70.7
70.8
70.8
70.8
70.7
707
70.8
71.0
709
70.4
70.4
70.4
70.9
70.9
70.6
70.6
71.0
71.0 •
71.0
70.76
70.82
70.75
70.87
70.77
70.6

70.49

1236
1238
123.8
124.1
124.0
123.9
123.9
124.0
124.3
124.0
123.7
123.7
123.4
123.8
123.9
124.5
123.8
1236
123.8
1238
12405
12492
124.10
12405
12406
12377
12392

71.5
714
71.4
71 4
71.5

Calculated
Casing FrB

Heel)
-
—
-
-

0.8
08
0.7
0.8
0.8
08
0.8
0.7
0.5
0.6
1.1
1.1
1.1
0.6
0.6
0.9
0.9
0.5
05
05
0.7
0.7
0.8
0.6
0.7
0.9
1.0

02
0.0
0.0

• —
-

—
-

——
-

0.1
0.1
0.4
0.0

—
—

0.0
0.0
00
0.0_

—_
_
_
_

-

0.0
01
01
0.1
0.0

Groundwater
Elevation (fe«t

M§U
94.57
95.42
92.40
8833

111.43
116.47
117.79
115.19
112.31
11221
112.19
104.31
100.43
106.91
107.06
107.06
109.42
110.07
10554
106.74
10727
102-84
99 JO
10127
105.35
10224
96.36
9455
95.46
9254
88.34

110.97
116.04
117.33
114.72
111.92
11141
111.74
10348
100.01
106.54
106.69
10669
109.04
109.62

. 105.08
10632
106.83
102.36
99.01
100.85
104.86
101.72
95.69
9409
9498
91.82
87.65

11106
116.05
117.47
11487
111.96

P*g*lOof



Table 5 1  
Phibrotech. kc. 

Gra#dwaler Elevaliaa 



Tlmo Serlea - TCE 

120 

2 
loo 2 

E 
C 
0 

. . - . - - . - . - - - - . - . .. . 80 g 
> 
Q) 

3 
so $ 

40 f 
-- - . 20 

0 

. . - - - . . - . . , . - -. - - - . - - - . - - -. - . - - - . . . . . . . - . 
;+ PTIMWW~ +PTIMWW3 +PTIMW004 4tPTIMW005 
i + PTlMWOO7 +PTIMW008 + PTIMW009 -PTIMWOlO 
: - PTlMWOl 1 .e PTlMWO16 PTlMWOlD + PTlMWOl S 
I -+ PTIMWMA +PTlMW068 -0-PTIMWOBD I PTlMWl 20 ' - PTIMWI 2s I - PTlMWl30 -+PTlMW138 PTIMWl4D 
1 . -+ . PTIMWI4S +PTlMWlSD +PTIMWISS . - - ---.- - . -- . ----- ------- +Groundwater Elevation (MW-4) - - - - - - - . . . -. - -. - -. -- - . - - - 



-. - - -  . 
+ PTIMWOOS 

I +Groundwater Elevation (MW-4)) - - - . - . . - - - - - - . . . - . 



Date 
- -- - - - . - . - . - . 

ZPTIMWOOS 
-PTIMWO10 
+PTlMWOlS I 

- PTIMW12D 
a PTIMW14D 
+- Groundwater Elevath (MW-4) - - - - . - . . -. . -. . . . . - - . . . .. . i 



Tlme Series - 1 $2-DCA 

400 140 

Date 

+- Grwndwater Elevation ( M W ~ )  / . - - - - - - - - - - - - . -. - . - . . . - . . . . . . . -. . . 



Date 

+PTIMW003 +PTIMW004 + PTIMW005 
+PTIMW008 +PTIMW009 -PTlMWOlO 

4 P T I M W O ~ ~  r PTIMWO~D --o- PTIMWOIS 
+PTIMWOGB +PTIMWOGD PTlMWlPO 
-PTlMWl3D -+- PTIMW 13s a PTIMW14D 
3tPTIMWISD 

.- - -. --- - +PTIMWlSS -e- Groundwater Elevatian (MW4 
~ -- , - - 



I - PTIMWI 5D 
L - - - - - - - - -PTIMWISS --- +Grwmdwater Elevation (MW-4) 

. - - -. . -. 



z 
P oor - 

OPL oozr 



Time Series - Methylene Chloride 

120 

loo 2 
s 

. .... .. . - - -  . . .- . - . . - . . . . - . - . . .- - - - . - -. - - . -. - 
80 i 

i 
-..-.. - ---. - . -. - . -- - 

40 

. .. - . -. . - -- - 

-. . . . . -. - . . . . . . 

" f 
20 

0 



Time Series - trans-l,P.DCE 

. -. . - - - - -- . . . - - - -  . --- .-..- ~ - 
j + PTlMW002 +PTIMWW3 -b PTIMW004 + PTlMW005 I 
; +PT lMW007 +PTIMWOOB +PTlMW009 -PTIMWOlO ! 
I - PTlMWOl1 .-+ PTIMWO16 4- PTIMWOI D PTlMWOlS 
I * PTIMWWA -rc PTIMWO68 +PTIMW060 - + PTIMW12D ' 
I-PIlMW12S -FTlMW130 -+-PTIMW135 a PTIMW140 1 
' +PTIMW14S I--- - +PTlMW150 -rclPTlMWl5S -- - 

I 
-+- Gmundwater Elevation ( M W - ~ I  



Time Series 1,1,1=TCA 

-*- PTlMWOlO PTIMWOlS 
+FTlMWOeO . PTIMW120 I 

-e PTlMWl3S a. PTIMWl40 1 
+PTIMWl5S 

. . - . 
+- - . .  ~ m n d w a t e ~ s v a ~ o n ( ~ ~ d ) /  . - 



Time Series - Chloroform 

loo 2 
I 

1 
! P T I M W O l l  -+ -PTIMWOl6 +- PTlMWO1 D -4- PTIMWOI S 
I -+t- PTIMW04A * PTIMW068 +PTIMW06D .- PTlMW12D 
i -PTlMWl2S - PTlMW13D +PTIMW13S * - -  PTIMW14D 
1 + PTIMW14S +PTIMWlSO +PTlMW15S +Groundwater Elevation (MW4) 

. . - - . -. . . - . - . - . - . . . . - - . - - - . . - . - -. . . . . . . . . - -. ~ - - - - .  



Time Series - Benzene 



Time Series - Toluene 

3 140 



Time Series - Ethylbenzene 

16000 , 1 140 

Date 

i - PTIMWOI 1 

.- . .  - - - . . . -. - .  

+PTIMW004 + PTIMW005 ? 
I 

+ PTIMW009 - PTIMWOIO ! 

-8-PTlMWOlD +PTlMWOlS I 
I 

+ PTIMWOGD - .  PTlMWlZD I 
-+- PTlMW13S --*- PTIMWl4D I 
+PTIMWlSS +- Grmndwater Elewtim (MW-4) / ------- - 



Time Series Total Xylenes 

70000 140 

....... - - - -  - .  , - -  - -  - - . .  120 

. . . . . . . . .  . . - loo 2 
I 
c 

. . . . . . . . . . .  80 5 
3 
2 

. . . . .  

. . . . . . . . . . . .  40 

. - - - 

6o i 
20 

0 

Date 

: - PTIMWol 1 + PTIMWO16 -r - PTIMWO~D -+-PTIMWOIS 1 
; -u- PTIMW04A + PTIMW06B +PTIMWOGD PTlMW12D 
-PTIMW12S - PTIMW130 +PTIMW13S -a PTIMWl4D 

I 
I -+- PTIMW14S 
< - - .- - - . - . *F'TIMwlSD - - 

- -. -- - + PTlMW15S . . . . . . . . . . . . .  . . ... . . .  - . - . . - - . 

I 
+Groundwater Elevation ( M W ~ ) I  



0 0 

........................................ ; 
0 0 
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w n w  
wlw2 

m M  
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m n m  
m a  

m n m  
WYY 

mn vr 
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1 u  l u  
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ObU I U  

Dm 1 u  

I1 I u 
4  I U  

om I U  

om I U  

I* 1u 

a 1  U  C t U  

O?U 1U 

Q?U * U  

OSU * U  

OdU L d U  

f d U  ZAU 
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Section E.6.b. of the August 2, 1995 Corrective Action Permit Modification q u i r e s  
Ph~bro-Tech, Inc. Santa Fe Spnngs (PTISFS) to submit the Corrective Action 
Containment Systems (CACS) Report to the Califomla Department of Toxic Substances 
Conuol (DTSC). 

1. Purpose of the CACS Recmrt: - 
The purpose of the CACS report is to: 

1) evaluate the ability of the current system of sumps to contain contaminated ~ n o f f  
and chemical spills from the facility. 

2) evaluate the ability of the existing site cover (paving) to prevent (for all practical 
purposes) infiltration of water into subsurface soils, and 

3) describe proposed improvements to the facility that would prevent infiltration ( f a  
all practical purposes) into subsurface soils and contain contaminated runoff and 
chemical spills). 

2 Ap~rovriatelv Scaled Mne - 
An appropriately scaled map is attached to this CACS Report as Fig- I ,  which 
illusuates all of the items t; be discussed in this report, i%ludiag: . . 

- Roperty boundaries and site cover 
- Pavement types for different portions of site cover 
- Containment curbs and berms 
- Directions of liquid flow across site cover 
- Sumps and collection devices for liquids contained by site c o v a  
- Facility process ares and equipment (including numbering of all tanks) 
- Facllity truck route and loadrng/unloding area 
- Areas of liquid ponding 

3. Baseline for the CACS Report: - 
This CACS Report was ong~nrllly requ~red pursuant to an August 2. 1995 Corrective 
Actlon Pcnnit Mcxlificatlon from DTSC. The extent and condition of the of the site 
cover has changccl slncc August 1995. Currently, all areas of the regulated portion of the 
faclllly arc paved wlth asphalt. concrctc. or concrete ovcrlaln by asphalt. All boundary 
areas of thc s ~ t c  covcr ant contained by asphalt and/or concrete containment curbs or 
berms to prcvent mnoff. Then: are arcas of thc f a c ~ l ~ t y  slte cover which have been added 



or upgraded significantly (other than minor routine repair) since August 1995. Thwt 
areas are ltsted below along with the dates the addittons o r  upgrades were ma&: 

Southwest area of facility by laboratory (paved September 2001) . 
Ferric chloride process area along west-southern b o u n d i y  of facility (paved 
September 2001) 
Finished goods storage cells along north property boundary - e x m  cover added by 
cells over ex i t~ng concreteJasphalt site cover (October 2001) 
Containment curb along western boundary of swale - south of guard shack between 
main electrical panel and fence (February 2002) 
Traversible conlainment berm at west gate just north of laboratory (February 2002) 

The baseline for preparation of this CACS Report is the existing condition oftk site 
.cover as of March 1,2002. 

4. Description of Site Cover - 
The entire regulated portion of the facility is covered by one of three combinartioas'of 
paved covering: 4 inches asphalt by itself, 6-10 inches of concrete by itself. a 610 
inches of concrete overlain by 3-4 inches of asphalt. For purposes of this CACS Repon. 
the regulated portion of the facility does not include the areas east and southeast of  tbe 
main entrance gate where the entrance road  main office m l e r ,  and e m p l o y d v i s i t a  

$) parking lot are located. However. the entrance road is covered with 610 inches d 
concrete and the main office trailerlparking lot area is paved with asphalt. These amas 
are separated from the regulated portion of the facility by a 4-6 inch concrete containment 
curb, except at the entrance gate opening. where there is a uaversible concrete b a c  

The majority of the regulated portion of the facility is covered with 6-10 inches of 
concrete overlain by 3-4 inches of asphalt. This includes all areas north of thc facility 
truck route which runs east-west through the facility, and all areas south of the facility 
truck route except for two areas. The two exceptions are in the southwest corner of the 
facil~ty by the laboratory, and directly east of the laboratory in the fenic chloride arta 
The laboratory area is covered with 4 inches of asphalt. The fenic chloride area is 
covered wlth 6- 10 lnches of concrete. The facllity truck route itself is covered by 6.10 
lnches of concrctc ;ind is graded lower h e n  the rest of the facility in order to  contain any 
loadinglunloadlng spllls in the truck route &a for cleanup. 

The entire regulated and covered portion of the facility is bodered by a combinalion of 
curbs ;lnd hems In nrdcr to prevent any liquids from any s w n ~  (chemical spills, rainfall. 
wash water, ctc.) from flowlng off of the slte cover. As mentioned above. thc easaem 
Iwundary o f  thc wgulatcd portton of thc facility IS scpawtcd frnm the entrance road and 
main ofhcc tra~lcr/plrrktng lot area by a 4-6 Inch concrete contalnmnr curb. except 11 thc 
entrance gafc wherc fhcre 1s a travcrsthlc concrete krm. The northeast boundary 
(hordcnng thc Schilcc-Morchcad propcrty) IS bordered by a 4-6 inch concrtre 



containment curb. The -hem and western boundaries of the facility are boded by s 
4-6 ~nch concrete containment curb. The southern boundary of the regulated portion of 
the facility is bordered by an 8 inch asphalt containment btnn 

& Description of Current Site Drainam Collectbn System 

The natural slope of the site is from North to South, with cenually Iwated main stnet 
sumps that collects liquids. These s t e t  sumps are located in the ama of the facility tnrk 
mute adjacent to the drum and equipment cleaning area. The southwestern portion of thc 
site has been modified in areas so that the terrain slopes north to the svett sumps. Most 
of the site is sloped such that all liquids will collec: in the street sumps. TheFe art other 
sumps at the facility which collect liquids which do not flow to rhe central cdkction 
sump. The area south of hazardous waste container storage area ERS #1 slopes south and 
liquids in this area are collected by the maintenanct sump- 

The entire operating section of the site is benned or curbed This baming and d n g  
prohibits drainage: onto PhibTechTs site from otha socmes, 

Evaluation of Active Sumbs and Assdated Pivhg 

B) All sumps will be operated maintained and inspected to prevent infiltration of liqu~h 
into the subsurface and contain chemical spills. The sumps will be inspected annually in 
accordance with the integrity inspection program described in section 6 of the Cmcctive 
Action Site Cover Operation. Maintenance, and Inspection Plan (CASCOMIP). All 
sumps will be maintained as necessary. based on observaions madc during the f d  
inspection& 

The active sumps at I l l  arc as  follow^ 

Main sump - 'This sump i s  located between the copper oxide d a c t r P i n g  md 
metals reclamation m. The sump captures pmcess water fnwn copper oxi&. mttals 
reclamation. and copper carbonate manufacturing. The sump is equipped with a float 
activated pump which transfers the water to the waste water waunent art& when a 
certain liquid level is reached in the sump. This sump holds approximately 1100 
~ l o n s .  

Maintenance Sump #4 - This sump is located west of the maintenance shop. This 
sump is used lo capture liqurds in the southeast section of the plant. The sump is - 
equipped with 3 float activaled pump which tnnsfcrs the water 10 the waste watcr 
treatment area. The sump is equlppd with a float activated pump which transfers the 
water to the wasre water treatment area when a certain liquid level is reached in the 
sump. This sump holds appmn~m;ltely 500 gallons. 



Street Sumps (2) -These sumps are located between the copper oxide manufacturing 
and fresh etchant manufacturing area, and are connected with a double-wall fiberglass 
reinforced plastic (FRP) dram pipe. These sumps capture rain water for the northeast. 
northwest. and s o u t h ~ e s t  areas of the plant. The sump is equipped with a float 
activated pump whlch transfers the water to the waste water treatment area, when a 
certain liquid level is reached in the sump. These sumps each hold approximately 
360 gallons. 

Pipeline Sumps (2) - These sumps are located near the maintenance sump. They are. 
connected by a passage way approx~matel y 12 inches below the concrete surface: 
These sumps were not primarily installed to collect liquids, but rather as entrance 
points for a natural gas line and water line that runs under the road. Accumulated 
liquid in these sumps IS handled as follows. A determination is made of the liquid 
(i.e. rainwater or accumulated waste) and a portable pump is used to remove the 
liquid. If the liquid is a waste, it is collected in a compat~ble container and processed 
in one of Phibro-Tech's waste processing units. If the liquid is rainwater, it is 
pumped to one of the rainwater storage areas. These sumps each hold approximately 
5 gallons. 

Copper Oxide Sump - This sump is located inside the copper oxide containment area. 
The sump captures any spills inside the copper oxide area or accumulated rainwater. 
Accumulated liquid in this sump is handled as follows. A determination is made of 

0 the liquid (i.e. rainwater or  accumulated waste) and a portable pump is used to 
remove the liquid. If the liqu~d is a waste. it  is collected in a compatible container 
and processed In one of PhibmTech's waste processing units. If the liquid is 
rainwater, it is pumped to one of the rainwater storage areas. This sump holds 
approximately 100 gallons. 

Drum Wash Sump - This sump is located inside the drum washing containment 
system and is used to capture any spllls in this area. The m a  has a roof over head, so 
all accumulated liquids in thls sump are handled as wastes. Accumulated liquids arc 
pumped to a compatible storage container using a portable pump and processed in 
one of Ph~bm-Tech's waste processing units. This sump holds approximately 360 
gallons. 

Femc Area Sumps - One sump is located inside the ferric chloride containment area 
and one 1s located In rhc prtuiuct drum filling area. Accumulated liquid in these 
sumps IS handlcd as follt>ws. A determlnatlon is made of the liquid (i.e. rainwater w 
accumulcrtcd waste) and a portable pump 1s used to remove the liqu~d. If the liquid is 
a waste. I r  rs collcctcd In a compatible contancr and processed In one of Phibro- 
Tech's w astc prtn-cssing units. If thc Ilquld 1s r;rlnw;llcr, ~t I S  pumped to one of the 
runwater storagc arcas. Onc lcmc chlondc sump holds crpprox~mately 180 gallons 
and the other holds apprnx~matcly 5 gallons. 



Wastewater Area Sump - Thts sump is located near the waste water containment area 
. and is used to capture sptlls. Accumulated llqurd in this sump is handled as follows. 

A dcterrnlnation IS made of the ltquld (i.e. rainwater or accumulated waste) and a 
ponable pump is used to remove the Itquid. If the liquid is a waste, it is collected in a 
comp;ltible contiuner and processed In one of Phibm-Tech's waste processing units. 
If the ltquid is rainwater, it is pumped to one of the rainwater storage areas. This 
sump holds approxtmately 270 gallons. 

B. Sump Integrity Testing - 
On an annual basis the sumps within the PI'I facility will have an integrity test to verify 
that no leakage is occumng. The inspection steps are as follows. 

a. The sump will be drained entirely of any liquids or solids. If necessary, power 
washing andor  steam cleaning will be used. Note: Any liquids or  solids removtd 
from the sumps will be analyzed and processed through the wastewater treatment 
system and101 chancterized for appropriate onsite or  offsite processing or disposal. 

b. The sump will be dried by hand (with a cloth or rag) or with an air dryer. 

c. Visually examine the sump liner. Note any cracks, bubbles, corrosion, or othn sign 
of degradation. 

d. Perform an integrity test using the following pmcedw: 

i. Fill the sump to the top wth fresh wader. 

ii. Allow the water to sit in the sump for four hours. 

iii. After four hours, inspect the sump. Note any signs of leakage such as bubbles 
or  a water level decrease. 

iv. Pump the water to the waster water treatment plant. 

The most recent annual integnty tests for all fac~lity sumps were completed on March 6, 
2002. All but one of the sumps passed the inspectton with no signs of leakage. In one of 
the pipeltne sumps (see Itst above). some leakage was reported dunng the integnty test 
Thls leakage was causod by some dctenonted concrcte in the sump. During the 4 hour 
duritlon of the rest, the water level in the sump d r o p r d  from 30 inches to 29.25 inches. 
the sump H 3s empttcd and the degraded concrcte was repaired. The sump was 
complctcl~ re-testcd and passed the tntegnty test. All sumps at the facility are now in 
good worklng order wtlh no  signs of leakage. 



All piping used to tr~nsfcr xcumulated liquids from s u m p  to the wastewater treatment 
system is above-ground and visually inspected. Therefore, any problems with the piping 
are able to be spotted and rectified quickly. The plping is also part of the facility's 
preventlve maintenance program. 

2, Description of Areas in Need of Repair 

The overall condition of the sltc cover, including concrete-only paving and asphalt+nly 
paving, is good. Some areas of pondlng exlst on the facility truck route near the central 
collection sump and are noted on the attached facility map. Some of the concrete in the 
ponding areas is etched to a point where concrete aggregate 1s exposed. however, the 
etching has not compromised the integrity of the concrete. PTlSFS has already r epa id  
the more etched areas wlth a granite encapsulated epoxy material. Within 3 months from 
the submittal of this CACS Re~or t  to DTSC. F'T'ISFS will repair the areas adjacent to the 
rainwater street sump that have shown signs of degradation. The areas will be repaired 
with the same material which was used as an impermeable containment layer in the 
finished goods storage cells which were recently constructed along the north proptrty 
boundary in the fall of 2001. 

F'TISFS will conduct monthly inspections of the non-RCRA permitted portions of the site 
cover to look for deterioration, cracks, settling, etc. Weekly inspections arc conducted m 
the site cover in each of the two permitted hazardous waste container storage areas. Daily 
inspections are conducted on the site cover in each RCRA-pennitted waste treatment area 
and hazardous waste storage tank area. Daily inspections are also conducted on the site 
cover in the mck loading and unloading areas. where spills are most likely to occur. 
These monthly, weekly. and daily procedures are described in Section 3 of the Comctive 
Action Site Cover Operation. Maintenance', and inspection Report (CASCOMIP). 
submitted to DTSC on January 1 1,2002. 

8. Estimate of facility Area That Currentlv Drains Into Summ - 
The entire regulated portion of the facllity (the portion associated with industrial activity) 
dmns into sumps for collection and transfer to the waste water treatment system. The 
regulated ponion of the filclllty comprises 3.7 acres. or 163.000 square feet. 

9. Estimate of Facilitv Area That Currentlv Drains m S i t e  - 
No liquids from any arc;) of the fnclllty associated with industrial actlvity currently drains 
off slte due to the fact that thc slte cover IS entlrely contained by curbs and berms. To 
conlirm this, PT1 \\ 111 Inspect areJs outside of the site cover and containment curbs and 
hems Vlsual inspccrlons arc m.~Jz during and after each rainfall event. Other 
lnspcctlons arc made ils necessary. such as after an unplanned liquld release which might 
causc a slgnlficant amount of liquld to flow across the site cover. 



10. Eslin~ale of Current  Run off s torage  Capacity - 
During the dry wleather season, all liquids are collected into sumps at the facility and 
pumped via piping to the wastewater treatment system for treatment prior to discharge to . 
the Los Angeles County Sanitation Dlstrict (LACSD) under a permit. The capacity of the 
wastewater treatnnent system IS 139.000 gallons. and this system ranges from 30% t o  
80% full at any given point in time. 

During the wet weather season, an automatic d~version system will direct all collectad 
rainwater to on slte storage containers. The facility has three means of storing collected 
rainwater. First, the facllity has three fiberglass-reinforced plastic (FRP) tanks situated 
along the west boundary of the facility, which together have a capacity of 72,000 gallons 
and are used for solely for storing rainwater. Second. the facility also has a 130,000 
gallon water storage pond along the southern boundary of the facility which is used to 
store rainfall runoff during the wet season. Third. as needed during the wet stason, 

ITISFS rents 20,000 gallon "Baker" tanks For storing rainwater. Phibm-Tech, lnc. has 
two suppliers of ]Baker tanks. One is Baker Tanks, and the other is MTI transportation. 
Both companies Rave committed to supplying Phibro-Tech with 21 Baker tanks overa  24 
hour period, which would allow the plant to store a combined 622,000 gallons. This is 
more m n  than would fall during a 24 hour. 100 year storm event. 

The 24 hour. 100 year storm event in Los Angeles County would produce 6 inches of 
rain. Our processing area is 163.000 square! feet. which would capture 81.500 cubic fed 
of ninwater (163,000 square feet x 0.5 feet of rain = 81,500 cubic feet of rain). This 
equates to appro~t imstely 6 10,000 gallons of rainwater, or  423 gallons per minute. 
Phibro-Tech's street sump pump is rated for 200 gpm. Asecondary pump exists on our 
main sump that could be used in conjunct~on with our street sump that is capable of 
pumplng an add~tional 150 gpm. These two pumps at a combined 350 gpm have 
historically been able to handle all storm events. however a 24 hour, 100 year storm 
storm rate of 423 gpm would exceed the pump's rated capacity. As a contingency to 
address this posslbll~ty, Phlbro-Tech mantains a 2 inch double diaphragm pump that 
could be installed in less than 30 minutes and provide an additional 75 gpm of pumping 
capabil~ty. The combined pumping rate with the three pumps would be 425 gpm. w h c h  
could handle a 24  hour, 100 year storm. 

The ramfall that IS stored in the three FRP tanks. the water storage pond, and the Baker 
tanks is used as prcx-css wash water and offsets the use of city tap water. The stored 
rainwater 1s storcd unlil needed In the plant's processes. The average daily usage rate of 
the captured rain\\ ater is 15,000 gallons. In theory. a 24 hour. 100 year storm event 
total~ng 610.000 gallons of water would take 41 working days 10 be used in the plant's 
processes. 



0 II. Actibities and 1,ocations Which Involve Transit of Waste and don-Waste 
'Through or Into i5clow-Grade Concluits, Collection or Storaee htices, and 
Areas of Krsidual Soil Contamination 

All sumps at the facility are situated below grade. An integrity test is performed annually 
on each sump to ensure they are not leaking. The two sumps along the main facility truck 
route both have below grade conduits which run underneath the roadway. This allows 
liqu~ds from both sides of the roadway to reach the sump and be collected f a  transfer to. 
the waste water treaunent system or other liquid containment (FRP tanks. rainwater 
storage pond, or Baker tanks). 

There are no areas of residual soil contamination known to VllSFS at this time which 
have resulted from either leaking below-grade conduits, or off site migration of liquids 
from the site cover. So11 and groundwater underneath various locations at the facility is 
contaminated with metals and organic compounds. The soil underneath the facility was 
delineated pursuant to a RCRA Facility Investigation dated February 4.1993. This soil 
and groundwater contamination is being addressed under separate efforts between 
FTISFS and the DTSC pursuant to the August 2.1995 Corrective Adim Parnit 
Modification. 

12. Spatial Relationship Between Waste and Non-Waste Water CI.bssig - 
Throunh or Into Below Grade Conduits Collection or Storape Devices. a d  
Areas of Residual Soil Contamination 

All waste which comes into the facility to be &ted is handled and transfemd in 
separate p~ping from any liquids or rainfall that is contained by the site c o w  and 
transferred to the wastewater treatment system or other liquid containment. All liquids at 
the facility are piped to the facility wastewater treatment system for proper trcammt 
before any permitted discharge to LACSD. 

Them are no areas of residual soil contamination known to FllSFS at this time which 
have resulted from either leaking below-grade conduits or off site migration of liquids 
from the site cover. Soil and groundwater underneath various locations at Ik fxility is 
contam~nated with metals and organic compounds. The soil underneath Lhe facility was 
delineated pursuant to a R C R A  Fac~lity investigation dated February 4. 1993. This soil 
and groundwater contamination is being addressed under separate e f f a  between 
PTlSFS and the DTSC pursuant to the August 2,1995 Corrective Action Permit 
MoQfication. 

13. Dcscriplion of Current Contin~encv procedures to Address Heavv Run-OR - 
Periods 

As dcscritrcd in Section 10 above, PTlSFS possesses 3 FRP tanks with a total capaclty of 
72.000 gallons. as wcll as a 130.00 gallon rainwater stotage pond. both of which are 



ava~lable to be used year round. During the wet season. ITISFS also rents portable 
Baker tanks of varying capasltles as needcd for extra rainfall storage. These Baker tanks 
are removed from the facil~ty at the conclusion of the wet scason. PTlSFS is able to 
pump liqu~ds from the slre cover lnto l~quid containment at a rate of 200 gallons per 
mlnute. T h ~ s  purn~ping rate 1s more than adequate to contain even the heaviest rainfall 
events in the Los ,Angeles area. 

14. Evaluation of Current Drainage Collection Svstems Abilitv to Contain On- - 
Site Run-0)  

The cumnt  site cover and drainage collection system prevents all on site liquids from 
migrating off site. As mentioned in Section 9. visual inspections are made during and 
after each rainfall event. Other inspections are made as necessary, such as after an 
unplanned liquid release which might cause a significant amount of liquid to  flow across 
the site cover. 

IS. Evaluation of Ability of Current Site Cover to  Prevent Infiltration Into - 
Subsurfac= 

Based on the descriptions of the site cover and containment berms and curbs provided in 
this report. the current site cover is sufficiently hick and in good condition to  prcvart 
infiltration of liquids into the subsurface soils. 

16. Description of Proposed lrnvrovements to the Facility That Would prevent - 
Infiltration lnto Subsurface Soils and Contain Site Run-Off 

PTISFS believes that the current good condition of the site cover, as well as the 
containment of the entire regulated portion of the facility by benns and curbs. is 
sufficient to prevent infiltration of liquids into subsurface soils and contain on site - 
stormwater. As ment~oned in Sect~on 7, additional repairs will be made to etched areas 
of concrete in the main facility truck route in the next 3 months. Otherwise. no oahtr 
Improvements other than routine maintenance arc planned or necessary at this time. 
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